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Denver, Colo., Dec. i, 1884. 
71? His Excellency^ 

JAMES B. GRANT, 

Governor of Colorado: 

Sir : I have the honor to submit to you the following 
report of the operations of this Department during the two 
fiscal years ending November 30, 1884, together with such 
observations and discussions of subjects connected with 
irrigation as may tend to advance the agricultural interests 
of the State. 

I have the honor to be, Sir, 

Yours Very Respectfully, 

E. S. NETTLETON, 

State Engineer, 



RESUME OF WORK 

For the two Years ending November jo, 1884., 



Upon taking charge of this Department, in March, 
1883, I found that my predecessor (who was the first 
incumbent under the act creating the office of State Engi- 
neer) had not been able to accomplish much towards get- 
ting the Department into working condition, owing to a 
misunderstanding of the law regarding appropriations, and, 
as a consequence, no record was left in the office of the work 
done, except one field note book and two profile books, from 
which but little information was obtainable; nor was there 
any plan of operations for the future. The labor of estab- 
lishing a plan to properly carry out the provisions of the 
law relating to the duties of the State Engineer, and his 
connection with the irrigation system, has fallen entirely 
upon me, without any established precedent for a guide. 

The first work was to plan for the future operations of 
this Department, so as to be able to do as much in the 
right direction as was possible with the means available. 
The Legislature of 1883 fixed the amount to be 
allowed for assistance at quite a small sum compared to the 
work required by law, and I found that only sixty per cent 
of this was available, owing to an error made in the 
engrossment of the act, thus crippling the usefulness of this 
office in that proportion. It was, therefore, deemed pru- 
dent to act cautiously the first year of my incumbency; to 
thoroughly digest all of the best plans and methods for 
carrying out the requirements of the law, and to acquire as 
much information for the benefit of the people of the State 
as was possible with the means at my command. For the 
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reasons given, operations were confined to stich as were 
clearly necessary, or defined by law, keeping a proper rec- 
ord of all work and transactions. 

The act requires the State Engineer " to make careful 
measurements and calculations of the maximum and mini- 
mum flow in cubic feet per second of water in each stream 
from which water shall be drawn for irrigation, as may be 
best for affording information for irrigating purposes, com- 
tnencing with those streams most used for irrigation^' and in 
accordance with this the Cache la Poudre, Big Thompson 
and St. Vrain rivers were selected as being the best 
entitled under the last quoted sentence of the act. Work 
was begun toward the end of March on the Cache 
la Poudre, Big Thompson and St. Vrain rivers, the 
field work of the year being confined to the water districts 
in which these rivers lie. When assistants were required, 
they were generally hired in the locality of the work, and 
only employed for the specific work on hand there, and 
were discharged on the completion of each job, the 
endeavor being made to keep within the limits of the small 
appropriation. 

On the Big Thompson, the first work done was to have 
a straight length of the river dressed, so that gaugings 
and ratings could be made of the amount of discharge 
of the river. This was done at a point about two hundred 
yards above the head of the upper ditch, twelve miles from 
Loveland. The w6rk consisted in removing drift and put- 
ting the channel into uniform shape. On completion, accu- 
rate measurements of cross-sections of the prepared length 
were made and a gauge rod erected ; tri-daily observations of 
the height of water on this rod were made by a local 
observer. 

During the progress of the work on the Big Thompson, 
operations were commenced on the Cache la Poudre, 
the site selected being on McBride's pre-emption, 
about half a mile above the mouth of the canon, and twelve 
miles above Fort Collins. Here boulders had to be removed 
by blasting, and the channel prepared as in the Big Thomp- 
son. At both places the work was completed in time to 
make gaugings during the irrigating season of that year. 
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At the several stages of water, observations, to deter- 
mine the velocity of the current, through the prepared sec- 
tions were made in both rivers with an eight-vaned, double 
pivoted, Fteley current meter, made by Messrs. Buff & Ber- 
ger, of Boston, the instrument being provided with an 
electrical registering apparatus. These observations were 
made from a boat attached by a line to a ferry cable 
which was stretched across the stream. Detailed accounts 
of the methods of rating and gauging will be given else- 
where. The gauge readings were continued during the irri- 
gation season, those having charge of the readings being 
required to send a report to this office by mail each week. 
On completion of preparations of the river stations, all 
the ditchers on the Cache la Poudre, in which measuring 
flumes had been built, were rated at various heads of water, 
and this work occupied the whole season of high water, 
that being the only time when such work can be done 
efficiently, as it is necessary to establish the rate when the 
ditch is fanning to nearly its full capacity. On the subsi- 
dence of the rivers, in the fall of 1 883, an inspection and 
remeasurement of cross-sections of the prepared river 
channels Were made. The complete change of forms of 
the channels was such as to vitiate all the computations 
made, reducing them to the level of approximations. There- 
upon a proposition was made to the ditch owners of the 
Cache la Poudre, viz : that they furnish the necessary funds 
to build a gauging station and permanent measuring flume, 
at, or near, the site of the prepared cross-section of the 
stream, where a continuous self recording gauge could be 
used, and trustworthy ratings of the flow, at all stages of 
the river, could be made, thus securing data which could be 
used directly by the Water Commissioner of the district to 
divide the waters equitably at all stages. With the enter- 
prise characteristic of the energetic settlers of this 
irrigation district, they promptly responded to the above 
proposition, and by an assessment on themselves, 
according to the size of their ditches, they raised the 
money to construct a measuring flume and gauge house at 
an expense of about 1^1,650. This flume was erected in 
the fall of 1883, at the place originally selected for the 
prepared section for gauging, and was completed in 
November, ready for use during the following season. 
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This closed the field work of the year, and the winter was 
occupied in reducing the data obtained, and compiling it for 
analysis and record. 

In January,. 1884, an assistant was employed, who was 
assigned to the duty of Office Engineer. He has been 
employed since then on estimates, working up field notes, 
and keeping the records of the office. 

The field work of the year was begun in March. A 
self-recording gauge was placed in position in the house 
constructed for it at the measuring flume on the Cache la 
Poudre, and many measurements were made of the velocity 
of the current, so that a rate of discharge might be deter- 
mined due to all stages of the river. At first, the Fteley 
meter was used for measuring current velocity, but it was 
soon apparent that this instrument was entirely too delicate 
for the rough torrents, filled with drift of all sorts, in which 
it was necessary to use it. An instrument was designed 
by me, more suitable to the work (named the "Colorado" 
Current Meter) a description of which is given elsewhere. 
The main dbject kept in view in designing this instrument, 
was to make it self-clearing, the great defect of the Fteley 
meter being its liability to error from clogging with grass, 
weeds, etc., which, at times, would vitiate many hours' work, 
and make the readings so diverse that doubts would arise 
as to the value of a whole day's work. A secondary object 
was to reduce the speed of revolution, the high speed of the 
Fteley instrument necessitating expensive jewelled bear- 
ings, and a delicacy of construction, incompatible with the 
rough work which is required to be done. Three ** Colo- 
rado" Meters, having been made for this department by W. 
E. Scott & Co., of Denver; these instruments have since 
been in continuous use in gauging rivers and ditches giving 
entire satisfaction. 

During April, I made a trip to Utah and California for 
the purpose of comparing and studying the system of irri- 
gation, as practiced in those countries. The observations 
made during this tour will be given elsewhere. 

The measurements and ratings of the canals and ditches 
in Water Districts Nos. 3,4, S and 9, were resumed in June 
and continued during the high water season, in which time 
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all the canals and ditches in these districts, which had 
measuring flumes, were rated, and a record made of the 
same. The work of rating was also begun during the 
month of July in Districts Nos. 2 and 6, but the rivers went 
down so suddenly that it was not possible to fill the ditches, 
and consequently the work done was valueless. 

Local engineers were employed as assistants during 
the season, and their field notes were forwarded weekly to 
this office where they were reduced and the results recorded. 

A hurried tour of inspection was made during the 
month of August through the mountains in compliance 
with the law, which requires report to be made of the 
present reservoir system of the State, but, in the financial 
condition of this Department, it was not possible to carry 
oyt the investigation as thoroughly as the importance of 
the subject demands. To make a thorough survey of, 
and search for sites, it would be necessary to send out a 
properly equipped party for the purpose, giving them a 
whole season to pursue the investigation. This subject is 
further discussed in memoranda made during the journey. 

In October, another assistant engineer was engaged to 
assist in collecting data, and make preparation for this 
report. Since then, the whole force has been engaged in 
the collection and preparation of statistics given in this 
report, in the writing and preparation of the same, and 
putting the oflRce in such order that all the data con- 
tained herein, can be instantly referred to. 



TOPOGRAPHICAL AND METEOROLOGICAL 
FEATURES OF COLORADO. 



FACILITIES FOR AND PROGRESS OF IRRIGATION IN THE STATE. 

The State of Colorado lies between 37° and 41° north 
latitude, and 102° and 109° longitude west of Greenwich, 
containing 104,500 square miles. The main range of the 
Rocky Mountains, or great Continental Divide, having 
a general north and south trend, passes through the State 
near its middle, forking towards the south, thus forming 
three great drainage divisions: one draining eastwardly 
towards the Missouri river, one draining westwardly into 
the Colorado river and the third draining southwardly 
via the Rio Grande. The main, or Continental Divide, is 
but a short distance (from twenty to forty miles) from 
the high table lands formerly known as the *' Great 
American Desert," through which passes the two main 
eastern drainage arteries — the South Platte and Arkansas 
rivers* On the west of the Divide the country is very 
mountainous, the valleys narrow, and all the streams are 
tributaries of the Colorado river. The drainage into the 
Rio Grande is limited to the area lying between the Sangre 
de Christo and the San Juan ranges, the main agricultural 
portion of which area is comprised within the San Luis 
Park. 

The altitudes of the farming lands of the State range 
from 3,500 feet, in the extreme eastern portion, to 7,500 feet, 
in the upper valleys of the Rio Grande; but the largest bulk 
of the land at present cultivated, lies near the foothills, on 
the eastern slope of the main Divide, at an average, altitude 
of about 5,000 feet. In a general description of the irriga- 
tion of the State, it will be better to describe each of these 
districts separately, as the general configuration differs 
greatly. On the eastern slope of the mountains and compris- 
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ing* nearly one-half of the total area of the State, lies the 
•'plains/' or once called *' Great American Desert," 
This is only a desert when deprived of water, the soil 
being generally productive when irrigated, and the amount 
of land capable of being brought under cultivation is only 
limited by the water supply which can be brought on to it 
from the mountain streams, flowing eastwardly, which com- 
bine to form the South Platte and Arkansas rivers. The 
South Platte passes out of the State at its northeast corner 
and the Arkansas at latitude 38° north. After leaving the 
mountains these streams receive numerous tributaries on 
both banks, but these are all of one character, deep floods 
after heavy rainfalls, quickly subsiding to muddy streams 
during the wet season, and drying up entirely lor three- 
fourths of the year. 

Except where a few springs supply the heads of the tribu- 
taries of the plains nearest to the mountams, no irrigation is 
possible from the waters of these creeks, unless artificial 
reservoirs are constructed to impound the flood waters. All 
the supply for direct irrigation from the main rivers must 
be supplied by the mountain tributaries, and of these, the 
streams that last longest, and give the most trustworthy 
supply, are those which head in the high ranges of perpetual 
snow. 

The divide between the Arkansas and South Platte 
rivers is known in the State as the Colorado Divide, and the 
summit between the two valleys may be stated in genet al 
terms to be from 1,000 to 2,000 feet higher than the rivers, 
the distance between them varying from 120 to 210 
miles. It is safe to say that all the water available, even if 
the flood waters were all impounded for use in irrigation, 
is sufficient to cultivate but a fraction of this area, and that 
the great bulk of the cultivation will be concentrated on the 
most available land nearest the foothills, with tongues 
extending eastwardly along the streams as far as the water . 
supply will extend. 

In the valley of the Rio Grande, the irrigated lands lie 
in and around the San Luis Park, and in the narrow tribu- 
tary valleys, more especially the Saguache, and the upper 
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valley of the main river. On the western slope, the situa- 
tion is the reverse of that on the eastern slope, there being 
an excess of water and but little irrigable land. Of course 
there are local exceptions to this generalization on both 
slopes. Broadly stated, the amount of irrigable lands in 
Colorado is limited by the supply of water, and this supply 
cannot be definitely determined until a complete system of 
gauging of all streams has been completed, and estimates 
made of the extent and storage capacity of possible reser- 
voirs for impounding the surplus flood and winter waters 
of all the streams available for irrigation. Although it is 
generally conceded that the rainfall and humidity of the 
States west of, and contiguous to, the Mississippi, has 
increased with the settlement, and operations of hus- 
bandry, all attempts have failed to show, by record, 
that a similar increase has occurred with the settlement 
of the States and Territories of the Rocky Mountain 
region. I was strongly impressed with the probability of 
this increase, but have to acknowledge that all my researches 
for proof by record have failed. On the contrary, in the 
Salt Lake district, the oldest settled district in the moun- 
tains, and the one in which is the greatest and oldest area 
of irrigated land, the records kept by the Fort Douglas 
garrison from 1863 to 1874, inclusive, and sincethen by the 
Signal Service, show, that in the group of five years, from 
1 864 to 1868, inclusive, the mean annual precipitation was 
19.22 inches, and in the groupof five years.from i877to 1881, 
inclusive, the annual mean is only 15.41 inches; the annual 
mean for the whole time of observation being 18.92 inches. 
In this comparison, the record for 1863 is thrown out as 
abnormal, and probably defective. As the record of each 
of these groups of years was kept in different localities, it 
is as well to state that Major Powell, in a comparison of 
average precipitation between Fort Douglas and Salt Lake 
City, shows that the greater precipitation, in a term of years, 
was in Salt Lake City. It would thus appear that the 
advantage of locality was in favor of a greater precipita- 
tion during the five years, from 1877 to 1881. The great 
rise in the level of Salt Lake after the first settlement of 
the country is ably discussed by Major Powell, and satis- 
factorily accounted for otherwise than by an increase of 
rainfall, to which it was at first very naturally ascribed. 
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The record at Cheyenne and Denver is to the same 
effect, but is for such a comparatively short series of years 
no certain deduction can be made. Tables of this precipi- 
tation are here given. 
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It is reasonably certain that tHe rainfall has not 
increased in the Rocky Mountain dfstricts, and yet I am 
satisfied that from my own knowledge of the country the 
Autumn discharge of the streams within the irrigated area 
of Colorado is greater than it was fourteen years ago. 
This is confirmatory of the deductions of Powell and Gilbert 
in the Salt Lake district, viz : that the effect of the opera- 
tions of white settlers is to remove obstacles to the rapid 
drainage of the districts settled. An evidence of the decrease 
of rainfall is the existence of old dried-up water holes on the 
prairie, to which Buffalo trails are still plainly traceable, but 
in which, of late years, no water has been impounded. 

The occurrence of an increase of precipitation with the 
progress of settlement from the Mississippi westward is a 
demonstrated fact ; but it must be remembered that this 
settlement presents a solid front, occupying all or nearly all 
the land east of the front line, and subjecting a large per- 
centage of it to the plow shoitly after settlement. Orchards 
and forest trees are planted and the whole face of the 
country changed, while the settlements in the Rocky 
Mountain region are isolated strips along the foothills, and 
tongues along the valleys, extending into the plains, and 
altogether but a very small percentage of the total If all 
the "farm lands," returned by the County Assessors of 
Colorado, are assumed to be reoily farm lands (a strong 
assumption) they do not amount to six per cent of the 
total area of the State, and this is surrounded on the north, 
west and south by territory, in which the cultivated area is 
not one-half of one per cent of the whole. On this account 
it is very improbable that any increase of rainfall will be 
caused by the operations of the settlers here, and the great- 
est probability of an increase will be from the march across 
the plains of the eastwardly settlements, plowing the sur- 
face, planting trees, and by other operations increasing the 
humidity. 

" The wish is father to the thought," and this was cer- 
tainly the case with me, and the thought was only given 
up after a diligent search for facts to support it, which were 
not forthcoming. The idea of the rainfall having increased 
appears to be general, and can only be accounted for in the 
absence of all trustworthy data corroborating the belief, on 
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the hypothesis of others being influenced, as I was, by the 
desire to have it so. This belief is not confined to Colorado, 
but is generally held in Utah, although all the Signal Ser- 
vice and private gauges tell another story, and, in that 
territory, the belief has certainly prima facie support by 
the great and permanent rise of the surface level of the 
great Salt Lake. This is a fact which is within the posi- 
tive knowledge of all who have lived long enough on its 
margin, and certainly seems convincing to a superficial 
observer. The similar phenomenon in Colorado which has 
previously been alluded to is not so obvious, and in the 
absence of positive gauge record cannot be positively 
proved, but the increase of discharge of the rivers, in the 
settled districts, has doubtless been noticed by many, and 
compared to the well known phenomenon observable 
throughout the newly settled districts of Kansas, Nebraska, 
Dakota, etc., viz; the outburst of springs where none 
existed on first settlement, and the constant running of 
streams down courses that were formerly dry most of 
the year. The increase of humidity within the bounda- 
ries of the larger settlements is also marked ; for instance, 
in Greeley, dew is often seen, something unknown on the 
unirrigated uplands. This, however, is entirely local and 
confined to small areas, and the effect on the general 
climate is not observable. 

The meteorological data obtained in Colorado is very 
meagre, the only regular observations being on Pike's Peak 
and a high building in Denver. Doubtless many other 
observations have been made, but the records are not access- 
ible. Owing to the great variability of climate in the State, 
and the locad character of niany of the rain storms, it is to 
be expected that great differences would be found to exist 
between the records of even contiguous localities, and in view 
of the possibilities of the valleys of the State for agriculture 
and horticulture, it would seem desirable that efforts be 
made to conserve the meteorological data already obtained, 
and gather fresh data from numerous points of observation 
throughout the State. 



PROGRESS OF IRRIGATION. 



Prior to the year i860, the practice of irrigation in 
Colorado was confined to the few scattered Mexican settle- 
ments in the southern part of the Territory, and to an 
imitation, but little improved, of their practice, by the few 
American settlers in other parts of the Territory, on the 
bottom lands lying immediately alongside the streams. 
The ditches were small and short, set out by the fall of the 
water itself, or, where better work was required, with the 
triangle, each ditch being generally constructed by the 
water user to suit his own requirements. These ditches 
had usually excessive grades, falling with the surface of the 
country, along the toe of the slope of the table lands, bound- 
ing the valleys, and the irrigation was in consequence con- 
fined to irregular areas, often to ver>' small patches of 
ground, scattered along the sides of the stream, as the val- 
leys would permit. The agricultural settlements were in 
the valleys, close to the banks of the streams. The uplands, 
locally known as " mesa," or table lands (now considered 
the best farming ground) were not, at that time, thought to 
be productive, even if water was put upon them, and were 
considered to be fit only for the grazing of cattle and sheep. 
The land taken up by the early American agricultural 
settlers, was " first bottom," and a farm, or " ranch," of 160 
acres of cultivated land, was thought to be immense. This 
style of farming was gradually improved upon during the 
next ten years, but was still confined to the bottom lands, 
in wider valleys, and irrigated by individual ditches. 

The late Horace Greeley, during his tour through 
Colorado in 1859, was impressed with the belief that the 
higher lands were best adapted for cultivation, if they could 
be irrigated, and that if this were accomplished, the homes 
and fields of the American farmers would extend from the 
Missouri river to the Rocky Mountains. On Mr. Greeley's 
return to New York, he had many conversations on this 
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subject with the late N. C. Meeker, at that time Agricul- 
tural Editor of the New York Tribune^ which culminated 
in a proposition for a colony, first propounded, in 1869, 
through the Tribune. This was brought to a successful 
issue, in 1870, by the formation of the Union Colony, which 
settled in the valley of the Cache la Poudre, naming the 
town in their settlement, *' Greeley." In the same year 
the colony began work on the first canal, which had for 
its object the conveyance of water to the table lands, 
such as constituted the so called " Great American Des- 
ert." The success of this colony was due to the substitution 
of the combined effort of a community for the isolated 
efforts of individuals, and a large block of land was brought 
under cultivation. Their example led to the adoption of 
the present system of large canals, laid out by professional 
engineers, to "cover" the high lands, which include some of 
the best lands in the State, needing only water under the 
control of the irrigator to produce magnificent crops. 
While this colony was demonstrating the feasibility of 
irrigating the uplands, other successful efforts were made 
to combine labor and small individual capital, the object in 
view being the rapid building up oTa country, and acquir- 
ing, in a comparatively short time, the advantages usually 
found in old settlements only, thereby greatly shortening 
the long term of privations, commonly incident to the settle- 
ment of a new country, by the one-at-a-time process. Since 
that time the construction of irrigating canals has pro- 
gressed under the protection of the laws of the Territory, 
and constitution, and laws of the State, until, at the present 
day, in some districts, the appropriation of water has reached 
the limit of supply. 

The period of years, 1870 to 1874, may be termed the 
colony era, many such having been founded in all parts of 
the State, but more especially on the eastern slopes of the 
main divide. From 1878 to the present time, but few colon- 
izing schemes have been organized, but in their place 
corporations and associations of individuals have come in 
to build canals, each watering many thousand acres. 
These corporations and associations have, in many cases, 
brought in large amounts of capital from outside the State, 
and have revolutionized the process of settlement. The 
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analogy of these canal schemes to the development of the 
railroad system in new countries, is complete. At first, 
roads were built to accommodate settlements already in 
existence, but now, the roads are built into the wilder- 
ness inviting the settlements to follow, trusting that the 
facilities offered, will induce immigration and settlement, 
and looking for reimbursement in the future. So with 
the later irrigation schemes in Colorado: survey is made 
of the lands available for irrigation by a suitable water 
supply, a plan of irrigation is conceived as an entirety, the 
work is done at a minimum of cost, and when completed, 
the lands under the canal are ready for cultivation by the 
settlers who have been invited by advertisement. 

It is impossible to give any trustworthy data as to the 
area of irrigated land in Colorado, and the best estimate 
that can be made is based on the returns of the County 
Assessors of the area of farm lands in the State (given as 
3,265,218 acres in 1883 and as 3,834,619 in 1884.) Assum- 
ing that three tenths of this is irrigated land, the area of 
this land would be 979,565 acres in 1883, and 1,150,386 
acres in 1884. 

During the session of the Legislature in 1881, an Act 
was passed providing for the adjudication by the courts of 
priority of rights, and amounts of appropriations of water, 
taken from all public waters of the State. This was a great 
stride onward in the right direction, as is how acknowl- 
edged, even by those who most strenuously opposed the 
law during its passage through the Legislature; and the 
order and security now enjoyed by the Colorado irrigator 
excites the admiration and emulation of the irrigators of 
the much older State of California. 



COMPARISON 



Of the Pbooress op Construction op Canals and Ditches with 
THE Demand for Public Land Within the State. 



The following table and diagrams exhibit the sales of 
public lands within the State, from the time of the estab- 
lishment of the first United States Land Office, at Golden^ 
in 1864, to the present time. The sales of United States 
lands are for the official years ending June 30th, in each 
year. The sales of Railroad lands are for the calendar year, 
the sales for 1880 being estimated on December loth. The 
sales of State lands were reported every two years ending 
November 30th, the end of the State official year. The 
amount so returned is divided equally between each of the 
two years covered. Facing the diagram which exhibits, 
the sale of public lands, is another diagram, exhibiting the 
canal construction in the State, and covering the same 
term of years. 

The canal construction is represented by the amount 
of water decreed to the several ditches and canals^ including 
also the amounts claimed in the iilings with the County 
and District Court Clerks. The number of canals and 
ditches, or their lengths, is not considered at all in this dia- 
gram. There being several large canals constructed in 
1 88 1-2-3-4, of which no record has, as yet, been njade, 
they have been included in those years, as the sizes have 
been published in the report of the Denver Chamber of 
Commerce. There are many more ditches and canals in 
the State than those filed, but until claim is made, or estab- 
lished by their owners, for priority of water right, it is 
impossible to give data as to size, etc. On the Arkansas, 
below Canon City, no claims have yet been made, although 
there are many canals and ditches. 

The first table exhibits, under the heading "Sales," 
all the transfers of United States land as returned by the 
United States Land Commissioner, under the same head* 
ing. The second column shows the original \iomes\c2id and 
timber claim entries. Doubtless, many of these entries were 
never completed, but as the object of these tables is to exhibit 
the demandiox land as it occurred, this was deemed better than 
the final homestead entries which occur years afler the land 
has been settled upon. The other columns need no 
explanation. 
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WATER DIVISIONS. 



Under the Acts of 1881 three Water Divisions were 
established as follows : 

WATER DIVISION No. l^OUTH PLATTE DIVISION. 

"All water districts now or hereafter to be formed, 
consisting of lands watered from the South Platte river and 
its tributaries, shall constitute Water Division No. i,and 
be named the South Platte Division." 

WATER DIVISION No. 2— ARKANSAS DIVISION. 

"All water districts now or hereafter to be formed, con- 
sisting of lands watered from the Arkansas river and its 
tributaries, shall constitute Water Division No. 2, and be 
named the Arkansas Division." 

WATER DIVISION No. 3— RIO GRANDE DIVISION. 

*' All water districts now or hereafter to be formed, 
consisting of lands watered from the Rio Grande river and 
its tributaries, shall constitute Water Division No. 3, and 
be named the Rio Grande Division." 

The same act provides that the Governor may from 
time to time, upon petition of citizens interested, establish 
other divisions, consisting of lands watered from other 
principal rivers and their tributaries. No divisions have 
been established by this authority. 



WATER DISTRICTS. 



By Act of the Legislature of 1879, ten Water Districts 
were created and their boundaries described. 

By the same act (see Sec. 15, p. 98) other irrigation 
districts may be formed from time to time by the Governor, 
on petition of parties interested. By this authority, sixteen 
districts have been created. A description and brief history 
of each will be found hereafter. 



WATER COMMISSIONERS. 



By Act of the Legislature of 1879, the office of Water 
Commissioner was created and his duties defined. This 
officer is appointed by the Governor. His duties are to 
divide the waters of the public streams, in times of 
scarcity, among the several ditches and canals, according to 
the prior rights of each. In such districts as have had 
their rights adjudicated by the courts, he has, under the 
law, but little discretion of his own in the matter of dividing 
water. In districts where no decrees have been rendered, he 
has more authority, but often experiences much trouble in 
ascertaining which ditches have prior rights. 

The following is a list of the Water Commissioners 
that have been appointed : 
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'DESCRIPTION OF WATER DISTRICTS. 



District No. 1 — South Platte Division. 

This District comprises the lands irrigated from 
ditches and canals taking water from the South Platte 
river, between its intersection with the State line of Colo- 
rado and Nebraska, and the mouth of the Cache la Poudre 
river. 

The rights of claimants to the waters of the Platte 
river have not been established by the courts in this Dis- 
trict, and no Water Commissioner has been appointed. 
There has been filed in the office of the County Clerk a 
statement of seventeen ditches and canals which have been 
tabulated. (See Appendix A, Table I.) The total amount 
of water claimed by all of the ditches on record, is 5404.78 
cubic feet per second. Since 1882, several large canals 
have been constructed. It is claimed that the flow of 
water in the Platte river through this district is much more 
uniform than formerly, which is undoubtebly true, and is 
due to the effect of the irrigating canals on the stream 
above, by reducing its flow in the flood season. After 
high water, its natural flow is increased by the return into 
the stream of a portion of the water, which is commonly 
called " seepage." 

District No. 2 — South Platte Division. 

This district comprises all lands that can be irrigated 
from the South Platte river and its tributaries, between the 
mouth of the Cache la Poudre and Cherry Creek, except 
the Big Thompson, St. Vrain*s and Clear Creek. 

There are thirty-five ditches and canals in this District, 
most of which have their rights of appropriations estab- 
lished by a decree of court, dated April 28, 1883. The 
total amount of water appropriated in this District, includ- 
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ing the amount decreed and claimed by statements filed in 
the office of the County Clerk, is 3,642 cubic feet per 
second. 

Water Commissioners were appointed for this Dis- 
trict, both before and after the adjudication of the rights of 
appropriators. The necessity of a division of the waters of 
the Platte river, according to law, has occurred each year 
since the office of Water Commissioner has been established. 
The Commissioners have failed to report their official 
acts till 1884, in District No. 2. In this year, the present, 
incumbent reports that he was employed six days in 
August, in the lower part of the District, with an assistant 
employed eight days in the upper part of the District, both 
engaged in dividing the water. The "complaint" came from 
the appropriators near the lower part of the District. The 
Commissioner also says that it was necessary for him to 
make extra trips, in order to readjust the head gates, which, 
iu a few instances, were raised without permission. Meas- 
uring flumes have been built in some of the ditches in 
District No. 2, but none of them have been ' rated yet. It 
is quite probable that in ordinary years no serious lack of 
water will occur in this District, when a proper distribu- 
tion is made, but, on the contrary, the water supply is 
ample for a much larger acreage of agricultural lands. 

Water District No. 3— South Platte Division. 

This District comprises all land irrigated from waters 
of the Cache la Poudre and its tributaries. 

Decrees were rendered in this District dated April 1 1, 
1 882, which established the priority of appropriations of 
fifty-three ditches and canals. (See Table III. Appendix A.) 

Since 1882, two or three canals have been constructed, 
the owners of which have filed their statements of claims 
with the County Clerk. All the ditches and canals in this 
District claim an appropriation of 4,558 cubic feet per sec- 
ond. The division of water in this District has been nec- 
essary each year since the creation of the office of Water 
Commissioner. The complaints generally come from the 
appropriators, far down on the stream, in the latter part of 
July. If the Commissioner begins in time to adjust the head 
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gates of the canals and ditches, but little complaint is heard 
afterwards. A necessary number of trips is generally made 
over the District by the Commissioner in person, and after- 
wards an assistant is put on duty to see that the orders of 
the Commissioner are obeyed, and to change the gates 
according to the fluctuations of the river. The assistant is 
required to visit the gauging station on the river, at least 
twice each week, and report the amount of water in the 
stream to the Commissioner, who, by aid of the decrees and 
the rating tables of the several canals, is able to direct the 
.assistant how much water each canal is entitled to. The 
Commissioner often finds it necessary to depart somewhat 
from a strict adherence to the decrees, in giving to the 
canals the amount of water decreed, and is governed by 
his judgment, according to the beneficial use made of it by 
the different canals. It very often happens that a ditch, 
which has the better right to the use of a quantity of water, 
can not use the whole of it advantageously, or as much so 
as another ditch, which may not have any right to it, by 
virtue of the decree. A division of water under this rule 
is. necessary, and it is perplexing, because there is no law 
to govern the Commissioner in the discretionary use of 
the power conferred on him. 

Nearly all of the ditches and canal owners, in this Dis- 
trict, have complied with the law requiring them to put 
measuring flumes in their ditches, and this Department has 
rated and tabulated the discharge of all such canals, for each 
tenth of a foot in depth, up to the maximum carrying 
capacity of the canal. By the aid of these tables the Com- 
missioner knows the amount of water in any ditch or canal 
due to any depth on the flume. It may here be stated that 
the full intent of the Irrigation Law of i88i is better carried 
out in this District than in any other in the State, up to 
the present time. The rights of the appropriators of water 
have been established the longest of any in District No. 
3, and the duties of Commissioner have been intelligently 
and satisfactorily discharged. 

In 1876, the greater portion of the residents in the lower 
part of the Cache la Poudre valley declared that no more new 
canals should be built, or more water taken from the river. 
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It is a very noticeable fact that new appropriations for canals 
every year, have been made since 1876, from the Cache la 
Poudre, and yet no greater alarm exists at present about the 
scarcity of water than was felt eight years ago. The sub- 
sidence of this cry of alarm is also noticeable in other 
Districts. 

There can be no doubt as to the effect the present irri- 
gation law will Have, when thoroughly and property carried 
out, in increasing the value and extent of the water sup- 
ply. 

In a report to this Department, the 1 Water Commis- 
sioner says that he has been called on to divide the water 
every year since 1880. The priority of appropriations of 
ditches and canals was not established in this District till 
1882, and therefore, the Commissioner had no legal guide 
for his acts, during 1880 and 1881. The division of water 
in these years was made as best it could be, and the work 
of the Commissioner was gratuitously given. 

In 1882, the Commissioner was engaged in his duties 
considerably over the time prescribed by law. During this 
year, the water in the Cache la Poudre was exceedingly 
low. Its maximum discharge, which occurred on June 28, 
was estimated by J. S. Green, Civil Engineer, to be 1,727 
cubic feet per second. 

In 1883, the Commissioner and his assistant were 
employed the full time allowed by law, in dividing the 
water, both before and after the Summer floods. The prin- 
cipal complaints came in July and August from the lower 
part of the District. 

In 1884, the Commissioner was employed twenty-nine 
days, and an assistant twenty-five days, in the distribution 
and regulation of the water. The first *' call " was in May, 
but the main work was done from July 20 to the close of 
the irrigating season. 

Water District No. 4 — SouTn Platte Division. 

This District includes all lands irrigated from the 
waters of the Big Thompson and its tributaries. 
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The rights of claimants to water in this District were 
established by decree of the Court of the First Judicial Dis- 
trict, dated May 28, 1883. There are twenty-eight ditches 
and canals in this District, having a total appropriation of 
2,397 cubic feet per second. (See Table IV., Appendix A.) 

The Water Commissioner reports that in 1883, he was 
employed only three days in dividing the water, not hav- 
ing been appointed till late in that year. In 1884, he was 
employed twelve days, five complaints having been made, all 
coming from the lower end of the District. The first one, 
coming about August i, found some of the ditches in the 
upper end of the District running full, while those in the 
lower part of the District had not enough to irrigate their 
crops. The Commissioner also says, that he had great 
difficulty in dividing the water before the measuring flumes 
were put in the ditches, since which time, by using the 
rating tables, he has been able to divide the water to the 
satisfaction of all concerned. Measuring flumes have been 
put m nearly all of the ditches in this District, and nearly all 
of these have been rated, and their discharges tabulated. 
The division of water in times of scarcity is giving general 
satisfaction under the law of 1881, although it has hardly 
been put in full working condition yet. 

"Wateb District No. 5 — South Platte Division. 

This District comprises all lands irrigated from the 
waters of the St. Vrain creek and its tributaries, except the 
Boulder, its tributaries, and Coal Creek. 

The rights of claimants to the use of water, and the 
order of priority of such claims were established in this 
District by decree of Court. There are seventy- three 
ditches and canals in this District, having by decree a total 
appropriation of 80,486 ** customary inches," or about 
2,096 cubic feet per second, (see Table V., Appendix A), 
the customarj'^ inch being assumed equal to the statutory 
inch, which is .026 of a cubic foot. To preserve a uni- 
formity in the tabulation of the decree, the customary inches 
have been reduced to cubic feet per second. Measuring 
flumes have been put into a few of the ditches, and, a 
partial gauging and rating of these has been made. 
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No report of the Water Commissioner has been 
received at this office, no Commissioner having been 
appointed since the resignation of the last incumbent, which 
took place January 28, 1884. The division of water in this 
District, according to law, is very important, as much so, 
perhaps, as in any other in the State. The area cultivated 
under the canals is estimated to be larger, in proportion to 
the water supply, than in any other District in Northern 
Colorado, with one exception. It is to be hoped that the 
appropriators in this District will see the necessity of com- 
ing to a mutual understanding and agreement, in regard to 
the water question, and of building flumes in their canals, 
so that the discharge of each can be computed and tabu- 
lated. By this means, a system can be inaugurated which 
will render satisfaction to all, and work hardships to none. 

A good man should be selected for Water Commis- 
sioner, who can attend to his duties when called upon. If 
he has the confidence of the appropriators, and is furnished 
with the necessary data to guide him, his acts should not 
be questioned. A great deal of contention has existed in 
this District over the division of water, but there can be no 
reason why it should not have as equitable and satisfactory 
an administration of the law as other Districts. 

Water Districtt No. 6 — South Platte Division. 

This District comprises all lands watered from the 
Boulder and its tributaries, and Coal Creek. 

Decrees have been rendered in this District, establish- 
ing the priority and amount of appropriation of sixty-two 
ditches and canals, which claim a total appropriation of 
180.405 "customary inches," or 4,698 cubic feet per second. 
(See Table VI., Appendix A.) 

Reports from the Commissioner state that ^e was 
engaged thirty days in 1883, dividing the water, principally 
before the irrigating season. The complaints came from 
the lower end of the District, and from those claimant^ 
residing in Weld County. Two days were required in tho 
(all of 1883 to divide the water for domestic use. 
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In 1884, the Commissioner reports that he was called 
upon to divide the water, by parties residing on the lower 
Coal Creek. He was thus employed twelve days on 
Coal Creek and the South Boulder, before the main irriga- 
tion season, and four days on the South Boulder after the 
summer floods. Measuring flumes have been built in a few 
of the ditches in this District, but none of them have been 
rated. 

Water Distijkt No. 7 — ^South Platte Division. 

This District includes all lands watered from Clear 
Creek and its tributaries. 

The priority of appropriation of the ditches and canals 
in this District were established by decree of the Court of 
the Second Judicial District, dated October 4, 1884. This 
District has about sixty ditches, which claim an appropria- 
tion of 1,180 cubic feet per second. (See Table VII., 
Appendix A.) 

The division of water in this District has been neces- 
sary each year since the office of Water Commissioner was 
created. The rights of claimants to water from Clear Creek 
were not established under the present law till October 4, 
1884, yet the Commissioner has heretofore been able from 
his personal knowledge of the rights of ditches on the 
stream, to divide the water quite satisfactorily to all. In 
his report to this office, the Commissioner says that he was 
"called on" to divide the water on August 17, 1882, and 
was thus engaged for five days, partly in regulating the 
ditches in the upper end of the District. The " complaints" 
came from farmers and ditch owners in the lower part of 
the District. 

In 1883, he was engaged eight days in regulating the 
ditches, the "complaints" coming, as in 1882, from the 
lower part of the District. 

In 1884, the Commissioner was engaged thirteen days 
in regulating the supply of water, and in dividing it among 
the different canals. In 1884, Clear Creek has been unusually 
low. No measuring flumes have been built in any ditches 
in this District, and consequently none have been rated. 
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Water District No. 8 — South Platte Division. 

This District comprises lands watered from Cherry 
Creek, Plum Creek and South Platte river, and their tribu- 
taries, except Bear Creek, above Water District No. 2, and 
below the forks of the north and south branches of the 
South Platte river. 

The rights of appropriators have been established in 
this District by decree of the Court of the Fourth Judicial 
District. There are about one hundred and ten ditches and 
canals, which claim the right to the use of 2,481 cubic feet 
of water per second. (See Table VIII., Appendix A.) 

The abstract of the decree, furnished this office by the 
referee, failed to give the name of the stream from which 
the appropriations were made. It will be noticed that the 
orders of priority are numbered in consecutive order, to 
correspond with dates, without regard to the streams from 
which the appropriations were made. Reference to this 
method of numbering priorities is made in another part of 
this report. 

Two Water Commissioners have been appointed in 
this District, but no report of their official acts has been 
made to this office. The office was first made vacant by 
the removal of the Commissioner from the District. The 
resignation of the second incumbent was accepted on 
August 26, 1884. No measuring flumes have been built 
in the ditches of this District, and in consequence none 
have been rated. 



Water District No. 9 — South Platte Division. 

This District comprises all lands watered from Bear 
Creek and its tributaries. 

The rights of the appropriators of the waters of this 
stream were established by decree of the Court of the 
Second Judicial District, dated February 4, 1884. There 
are twenty ditches and canals, which appropriate, by virtue 
of the decree, a total amount of 437 cubic feet per second, 
and six reservoirs, which appropriate an additional amount 
of 2 1 5 cubic feet per second. (See Table IX., Appendix A.) 
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Measuring flumes have been built in some of the 
ditches in this District, and these have been gauged and 
rated. It is estimated that there is a greater area of land 
irrigated from the streams in this District, and more private 
reservoirs built with larger holding capacities, according to 
the amount of water supply, than 'there is on any other 
stream in the State, Bear Creek is one of that class of 
Colorado streams which rises early in the spring, but does 
not hold out through the main irrigation season. The 
necessity of increasing the water supply, to tide over 
summer and fall emergencies, has led to the building and 
otherwise improving, of several private reservoirs, without 
which, many of the finest farms in District No. 9 would not 
be in existence to-day. 

Reports from the Water Commissioner of District No. 9 
show that he was on duty only two days in 1884. Com- 
plaints came from Turkey Creek, a tributary of Bear Creek. 
The Commissioner found reservoir owners filling their res- 
ervoirs during the main irrigating season, thereby depriving 
the earlier ditch claimants of their rights to water. 

Recapitulation of Water Division No. 1. 

The nine Water Districts, above described, include all 
that have been created in the South Platte Division. 

The formation of other Districts in this Division is 
possible. These will naturally include the north and south 
branches of the South Platte river and their tributaries, 
which flow through the South Park from the mountains, 
and also the Box Elder, Kiowa and Bijou Creeks and their 
tributaries. The amount of water already claimed, bv 
virtue of the decrees of the courts, and that claimed by the 
statements filed with the County Clerks, in Water Division 
No. I, South Platte Division, is as follows : 

District No. i, Lower South Platte River . . .3455.78 

" 2, Lower Middle South Platte . . 3,480.84 

" "3, Cache la Poudre River .... 4,442.73 

" ** 4, Big Thompson Creek .... 2,397.45 

" " 5, St. Vrain's Creek 2,096.41 

" *' 6. Boulder Creek ...... 4,698.05 
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District No. 7, Clear Creek 1,180.45 

" 8, Upper Middle South Platte . . 2,481.84 

•* *' 9, Bear Creek, ditches 437-55 

" " 9, Bear Creek, reservoirs .... 214.98 

Total 24,886.08 

It must be remembered that the ditches and canals do 
not all, as yet, actually appropriate, from the public waters 
of the State, the amounts allotted to them in the decrees, 
and claimed in the statements recorded. 

Water District No. 10 — ^Arkansas Division. 

This District comprises all lands in El Paso County 
that are watered from the Fountain Creek and its tributaries. 

The rights of priority of appropriation of one hundred 
and four ditches and canals have been established by a 
decree of the Court of the Fourth Judicial District. The 
total capacity of all these ditches, as claimed by owners and 
decreed by the court, is 780 cubic feet per second. (See 
Table X., Appendix A.) 

No report of the Water Commissioner of this District 
has been received at this office. No measuring flumes 
have been built, and in consequence, no ditches or canals 
have been gauged and rated. The best of success has not 
attended the efforts of the Commissioner in his attempts to 
divide the water, owing mainly to the absence of data con- 
cerning the amount of appropriations of ditches, and the 
lack of instructions pertaining to his duties. If it can be 
made a part of the instructions to the Commissioner to 
divide the water according to the quantities attached to the 
appropriations, all named in the decree, the most important 
one of his duties will then be completely defined. Thus, after 
the measuring flumes. are built in the ditches, and all are 
gauged and rated, the Commissioner will be able to dis- 
charge his duty with intelligence, and not till then. 

The uncertainty of the water supply, together with an 
unintelligent division, or no division at all, in times of 
scarcity, has done much to retard the progress and develop- 
ment of agriculture in this District, and to render farming 
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somewhat a precarious occupation. Probably no District 
in the State, at the present time, is in greater need of an 
increased water supply. There are a few questions in the 
solution of this problem, which the people may well con- 
sider at once ; and the attention of the people of El Paso 
County is now being called to one of them by the agita- 
tion felt on the subject of storage reservoirs. 

There is no doubt regarding the success of the efforts 
of the people in obtaining the necessary funds for a practi- 
cable reservoir scheme, of sufficient capacity to retain the 
surplus waters of the Fountain. One thing that the people 
of this District can do to help themselves, is to be content 
with nothing short of the best division of the public waters, 
according to law. 

Water District No. 11— Arkansas Division. 

This District comprises all the lands within the limits 
of Chaffee County, and contains about 1,130 square miles. 

There are about fifty-one ditches and canals in this 
District that are recorded in the office of the Clerk of the 
District Court, and the office of the Clerk of Chaffee 
County, and these claim an appropriation of 2,366 cubic 
feet per second. 

A Water Commissioner was appointed for this District 
in the spring of 1880. He reports that it has been neces- 
sary to divide the water every year since his appointment 
The time of scarcity of water, and contjention for the same, 
usually occurs during the months of April and May. 
The necessity for a division of water occurs on the small 
tributaries of the Arkansas river, viz ; Cottonwood, Chalk, 
Trout, Pine and Clear Creeks. Without any decree of 
Court to guide him in his duties, the Commissioner was 
compelled to avail himself of the data furnished by the 
record of statements filed with the Clerk of the District 
Court. He was thus enabled, in his own way, to approxi- 
mately determine the priorities of claimants to the water, 
and to divide it accordingly. 

Water District No. 12 — Rio Grande Division. 

This District comprises all lands irrigated from ditches 
taking water from Saguache Creek and its tributaries. 
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From information furnished this office by the Clerk of 
the District Court in Saguache County, it appears that a 
large number of the appropriators of water in this District 
have filed their statements, and *' proved up " the same 
before a referee, appointed by the Court to take testimony. 
The " findings " of the referee have not yet been confirmed 
by the judge, so that no legal adjudication of water rights 
exists in this District at the present time. 

A Water Commissioner was appointed for this Dis- 
trict in 1880, but he reports that he has never been called 
on, in an official way, to divide the waters of Saguache Creek 
or its tributaries. 

Water DiSTRiCTt No. 13 — Rio Grande Division. 

Water District No. 13 comprises all lands irrigated 
by ditches taking water from San Luis Creek and its 
tributaries. 

No decrees have yet been rendered in this District 
concerning the rights of appropriations of ditches and 
canals. 

A Water Commissioner was appointed for this Dis- 
trict in the Spring of 1880, but no report has been received 
from him; 

Water District No. 14 — ^Rio Grande Division. 

Water District No. 14 comprises all lands irrigated 
from ditches^ taking water from La Garita and Carnero 
Creeks, in Saguache County. 

There are about fifly-one ditches and canals in this 
District, which, according to the decree of the Court of the 
Sixth Judicial District, appropriate 44.07 cubic feet of 
water per second. 

No report from the Commissioner has been received 
at this office since his appointment in the Spring of 1880. 

Water District No. 15 — ^Arkansas Division. 

This District comprises all lands in Custer County, and 

that portion of Fremont County south of the Arkansas 

river, 
6 
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It was created in 1880, by Governor Pitkin, on the 
application of citizens of the District, and contains an area 
of about 1,398 square miles. The irrigable lands of this 
District lie mainly in the Wet Mountain Valley. 

No report has been received by this Department from 
the Commissioner of the District, and, so far, no decree has 
been rendered, establishing the rights of claimants to the 
use of the public waters. 

Water Districtt No. 16 — ^Arkansas Division. 

This District comprises all lands irrigated by ditches 
taking water from the Greenhorn Creek and its tributaries. 

This District was created by Governor Pitkin in 1880, 
and a Water Commissioner was appointed at the same 
time. No record of the adjudication of the rights of claim- 
ants in this District has been received by this Department, 
and no report of the Commissioner has been made. 

District No. 16 is one of the smallest in area yet 
created. The waters of the Greenhorn Creek have their 
source in the low range of mountains of the same name. 
The supply of water from the Greenhorn mountains is very 
limited after the middle of June, and, hence, the area of 
irrigable lands is necessarily limited, there being no storage 
reservoirs of sufficient importance, yet constructed, to 
impound the surplus waters of this stream, and thereby 
increase the extent of the irrigable lands. 

Watbr District No. 17 — Rio Grande Division. 

This District comprises all lands irrigated from ditches 
taking water from La Jara, Alamosa and Spring Creeks. 

The waters of this District have their source in the low 
and extreme east end of the San Juan mountains. The 
supply of water, in District 17, is often very limited and is 
insufficient to meet the demands made by all the claimants 
during the main irrigating season. 

No Water Commissioner has ever been appointed for 
this District, and no decrees have been rendered concern- 
ing the rights of claimants and the amount appropriated. 
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Water District No. 18. 

This District comprises lands in La Plata County, irri- 
gated from the waters of the Rio Mancos river. 

The source of the Rio Mancos is in the La Plata 
mountains ; it is a tributary of the San Juan river, and joins 
the latter at the southwest corner of the State. There are 
no records in this office of the number of ditches in this 
District, or the amount of water appropriated. This District 
is not included in any Water Division yet created. 

The Water Commissioner reports that he finds it nec- 
essary to divide the waters in June and July, but he has no 
decree of Court to guide and protect him in the discharge 
of his official duties. 

Water District No. 19 — ^Arkansas Division. 

This District comprises the lands irrigated from the 
Purgatoire, above the head .of the Purgatoire Canon. A 
Water Commissioner has been appointed for this District, 
but this Department has received no report of his official 
acts. No decree of Court has been rendered, establishing the 
rights of claimants, and the amount of water appropuriated. 

Water District No. 20 — ^Rio Grande Division. 

This District comprises all that portion of Rio Grande 
County that lies east of the Main Range and between ranges 
and seven, New Mexico meridian, consisting of a tract of 
land twelve miles east and west by thirty miles north and 
south. 

This District is a rectangular tract of land extending 
Across the Rio Grande river, lying mainly on the south 
side. It is a difficult matter to determine the object of 
creating this District in the manner above described, 
regardless of the direction and extent of the drainage. 

A Water Commissioner was appointed for this Dis- 
trict, but no report of his acts has been received by this 
Department. As yet, no decrees have been rendered by the 
Court, establishing the rights of claimants to the use of the ■ 
public waters. 
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Water District No. 21. 

This District comprises all lands in La Plata County, 
irrigated from waters of the Las Animas river and its 
tributaries. 

No statement of the filings of ditches in this District 
has been recorded in this office. 

A Water Commissioner has been appointed, but no 
report has been received from him. District No. 21 is not 
included in any Water Division yet created. 



Water District No. 22. 

This District comprises all lands irrigated by ditches 
taking water from the Tomichi Creek and its tributaries. 

District No. 22 is not included in any District yet 
created. It has no Water Commissioner, none ever having 
been appointed, and no decrees of the Court have been 
rendered, establishing the rights of claimants to the use of 
the public waters. 



Water District No. 23 — Rio Grande Division. 

This District comprises all lands irrigated from ditches 
taking water from Ute Creek, Sangre de Christo Creek and 
Trinchera river and their tributaries. 

There is recorded, in the office of the State Engineer, 
an abstract of statements of twenty-three ditches and canals, 
filed with the Clerk of the District Court of Costilla County, 
These ditches claim the right to the use of 85 cubic feet of 
water per second. 

No Water Commissioner has been appointed for this 
District. 



Water District No. 24 — Rio Grande Division. 

This District comprises all lands in Conejos and Cos- 
tilla Counties irrigated from ditches taking water from the 
Rio Grande river. 
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No record of ditches has been filed, and no decree has 
been rendered by Court establishing the rights of priority, 
and the amount of water appropriated. 

There has been no Water Commissioner appointed for 
this District. 

Water District No. 25— !^io Grande Division. 

This District comprises all lands irrigated by ditcheis 
taking water from the Conejos river and its tributaries. 

Decrees of the Court have, established the order of 
priority, and furnished the data from which the capacities, in 
cubic feet per second, of sixty-two ditches and canals have 
been computed in this office. These ditches and canals 
appropriate about 1,612 cubic feet of water per second. 

A Water Commissioner was appointed for this District 
in 1882, who reports that he has never been called on to 
divide the water, although there is a great scarcity in some 
years, in the months of July and August, yet the appro- 
priators have been able so far to settle the division among 
themselves. 

Water District No. 26 — ^Arkansas Division. 

This District comprises all lands irrigated from ditches 
taking water from the St. Charles river and its tributaries, 
except the Greenhorn Creek. 

This District was created by Governor J. B. Grant on 
the 19th day of January, 1884, and is the last District 
formed. The rights of claimants and the amount of water 
claimed, have not yet been adjudicated by any Court. 

A Water Commissioner was appointed for this District 
on January 23, 1884, but he has made no report to this 
department. 



THE COLORADO CURRENT METER, AND 
METHOD OF RATING THE SAME. 



To compute the discharge of a river or canal, it is 
necessary to determine, with accuracy, the area of the 
cross-section at the point of measurement, and the average 
velocity of the current passing the point. When the stream 
to be measured is small, or as in a canal, manageable, the 
first measurement required, that of the cross section, is 
made more pasily, and the shape maintained with certainty, 
when the water is made to pass through a rectangular 
flume, built of masonry or wood. The maintenance of the 
same cross-section is also important, whenever it is neces- 
sary to keep a constant record of the flow, as at the head 
of an irrigating canal, or in a river, used extensively for 
irrigation. When the cross-section \s taken on the natural 
bed, it is quite possible to measure the water passing, but 
there is no certainty that the conditions then determined 
will be constant for a week, or even for a day. After the 
cross-section area at the measuring point is determined, it 
is necessary to measure the speed of the current at all 
pointy of the cross-section, in order that the average speed 
may be known. There are many ways in use of doing 
this, more or less accurate, the most common being by 
means of floats, either surface or submerged, and the speed 
at which they are carried past a measured distance deter- 
mines the velocity of the current. Without discussing the 
imperfections of this and other methods, more or less used 
in the absence of the accurate instruments employed 
where close measurement is necessary, a brief descrip- 
tion of the instrument used by this Department, and 
the method of rating it, is here given : The first instru- 
ment used was a ** Fteley" current-meter, which was very 
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accurate, provided the water was clear and free from weeds, 
grass, etc., conditions not always found in Colorado streams 
and ditches, and it was found necessary to have an instru- 
ment which would be self-clearing, and give accurate 
readings in torrents and foul water. To meet this require- 
ment, the "Colorado" current-meter was designed, which 
acts on the same general principle as the " anemometer/' 
or wind-gauge, the principal change being in the shape 
and number of the cups. It has five vanes or cups revolv- 
ing horizontally on an axle, having bearings at the open 
end of a C-shaped metal frame, the cups passing between 
the sides of the C. On the upper arm of the frame is 
affixed a set of counting gears, so arranged, that they can 
be instantly thrown into, or out of connection, with the 
vanes, by means of a spring, and a cord passing up the 
metal rod, by which the instrument is held in the desired 
position in the water. The shape of the cups is such that 
floating weeds, etc., will not be retained longer than about 
three-eighths of a revolution. 

These meters are each rated .separately,- by moving 
them at known velocities through still water, which has 
the same effect on the meter as holding it in running water, 
and determining the number of revolutions made by the 
meter, in a given time, at each velocity. Those used by this 
Department were rated in perfectly still water, in the reser- 
voir of the Denver Water Company, kindly placed at my 
disposal for this purpose. To measure the velocity of the 
current at any given point, the meter is held at that point a 
certain time, usually lOO seconds, and the number of revo- 
lutions recorded. This operation can be repeated at each 
point of the cross-section as often as is deemed necessary, 
and by measuring a sufficient number of points in the cur- 
rent, the mean velocity of the water is determined. The 
velocity and cross-section being known, it is easy to deter- 
mine the quantity of water passing the point in any given 
time, say one second. If the cross-section area is forty 
feet, and the average current velocity 2.35 feet per second, 
the quantity will be 40 multiplied by 2.35, equal to 94 
cubic feet per second. 

The result of the computation, last described, is termed 
the gauging of the canal or river, at the height of the water, 
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when the current velocity was measured. As the velocity 
increases with the increase of height of water in the flume, it 
is necessary to make a gauging for several stages of water 
between the bottom of the flume and its fullest capacity ; and 
when this has been done, and the results tabulated, it is pos- 
sible to determine the discharge for all intermediate points. 
This table is called the rating of the river or canal gauged. 
An example of the rating table of the Cache la Poudre, at 
the measuring flume, is given in Appendix B, Table i. 



DESCRIPTION OF THE METHOD 

OF GAUGING AND RATING THE VELOCITY OF THE 
CURRENT OF THE CACHE LA POUDRE RIVER. 



The site selected for the measuring flume^ about half 
a mile above the mouth of the canon, had the advantage of 
having a fairly regular cross-section for a considerable dis- 
tance, both above and below, free from obstructions causing 
cross-currents and eddies. 

The following is a short description of the method of 
construction : — Four rows of piles were driven across the 
bed of the stream, with spaces between them of eight, 
fourteen, and eight feet, the heads of the two middle, or 
flume rows, being driven to a level, about fifteen inches 
under the deepest part of the natural bed, which here con- 
sisted of boulder gravel. These rows were capped with 
heavy timbers, drift-bolted to the pile heads, and a string 
of heavy timbers was laid parallel to the rows of piles, 
and midway between them, the tops of these timbers being 
leveled with the top of the pile caps. A smooth flooring 
of three-inch planks was spiked on these caps and timbers, 
measuring thirty-two feet in the line of the stream. 
On both banks perpendicular walls were erected, eight 
feet high, of smoothed two-inch planks. These walls 
were well supported behind, and packed with thoroughly 
tamped clay and gravel. The floor of the flume was 
carefully leveled throughout. On the up-stream side 
the flume is protected by a pitched apron of smoothed 
three-inch planks, eight feet long, having a slope of eight 
inches in that length. Down-stream, the water leaves the 
flume by a fall of eight inches on to a level apron, eight 
feet long, which rests at its upper end on a string of tim- 
bers, spiked to the lower row of flume piles, and at its 
lower end on the lower pile row, the lower end being level 
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with the natural bed of the stream. The flume is 103.16 
feet wide between the smooth perpendicular sides, which 
are protected, above and below, by dry stone wing walls. 
On the left bank, and opposite the middle of the flume, is 
an instrument house, eight by ten, in which, on a table, the 
self-recording water gauge is placed. The gauging appa- 
ratus consists of a stand-pipe, connected with the flume by 
a horizontal pipe level with its floor. A galvanized- iron, 
hollow cylinder, having conical ends, floats on the water in 
the stand-pipe, and is connected by a line with the self- 
recording machinery, which stands on a table, placed above 
the stand-pipe. This consists of a cylinder turned by a 
clock, so that one revolution is made in a week. On this 
cylinder a sheet of profile paper is wound, and this paper is 
divided by heavy lines into seven equal parts, each part 
representing one day, and these parts are sub-divided into 
twelve equal parts, each representing two hours. A 
pencil is held to the cylinder by a light weight, and this 
pencil is connected with the float in such a manner that the 
rise and fall of the float causes a proportional horizontal 
motion of the pencil. By use of this instrument a continuous 
record of the height of water passing through the flume, 
was kept from March 14 to October 16, 1884, which, with 
an accurate measurement of the velocities at all heights of 
water in the flume, gives the means of determining the 
discharge for the period covered, with a high degree of 
accuracy. 

Observations for determining the velocity of the 
current were made at intervals of ten feet across the river, 
beginning five feet from the north side of the measuring 
flume. The assistant stood in a boat, which was held in posi - 
tion by a head line sliding on a ferry cable, and by side lines 
to both shores. The meter was placed in the water, with the 
counting gear disconnected. Another assistant, with a 
stop watch, gives a signal, and at the same instant the 
counting gear is connected, and the assistant using the 
meter commences to move it slowly from surface of water 
to bottom, returning to surface, repeating the operation 
two or three times with as nearly a uniform motion as pos- 
sible, in order to obtain the average velocity at that point, 
the usual time for an observation being 100 seconds. 
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The counting gear was thrown out and the stop watch 
stopped at the same instant. Both the time occupied, and 
the revolutions of the meter, were recorded, and at least 
two observations taken at each point. When the work at 
one point was completed satisfactorily, an assistant on 
shore moved the boat ten feet, and the operations were 
repeated every ten feet across the stream. In this manner 
the average velocity of the meter in the stream was ascer- 
tained. The meter rate having been previously accurately 
determined, the record gives the data for computing the 
exact average velocity of the stream at the height of obser- 
vation. These operations were repeated when the river 
changed, one foot higher or lower, and five gaugings 
were made, at as nearly equal points as possible, between 
the lowest and highest stages of water. This gave the 
data for computing the discharge of the river at the point 
rated. 

By a method of platting, exhibited by a plate in 
Appendix " B," the discharge for every intermediate point 
was obtained. The operation, above described, is termed 
the rating of the gauging station. Hereafter when the 
height of water in the river at the flume is given, the dis- 
charge, in cubic feet per second, can be taken from the table. 



THE IMPORTANCE OF A UNIFORM UNIT 
OF MEASURE. 



The necessity for a practical standard, or unit, of meas- 
ure of water is very urgent; one that is simple, positive and 
adapted to all classes of ditches and canals, and readily 
understood by all agriculturists, whether small gardener or 
large farmer. At present we have no unit of measure in 
universal use throughout the State. All recent legislation 
regarding irrigation water requires measurements to be 
expressed in cubic feet per second. This is a correct system, 
being definite, but the ** inch " system is probably more 
extensively used than any other ; and it is astonishing how 
many ways there are of delivering water under this method, 
and of estimating its real volume. This unit of measure, 
known throughout the State as the " statutory inch,*' is 
defined in Section 3472 of the General Statutes of Colorado, 
as follows, viz; " Every inch shall be considered equal to an 
inch square orifice under a five-inch pressure, and a five- 
inch pressure shall be from the top of the orifice of the box 
put into the banks of the ditch to the surface of the water; 
said boxes or any slot or aperture through which such 
water shall be measured shall in all cases be six inches 
perpendicular, inside measurement, except boxes delivering 
less than twelve inches, which may be square, with or with- 
out slides ; all slides for the same shall move horizontally, 
and not otherwise ; and said box put into the banks of 
ditch shall have a descending grade from the water in ditch 
of not less than one-eighth of an inch to the foot." Sec- 
tion 3478 in same chapter makes it a misdemeanor for a 
person to sell water by the inch, and measure it by any 
other device than by the one described above, with a penalty 
attached, viz: " Upon conviction thereof may be imprisooed 
not exceeding one year, or fined not exceeding one thou- 
sand dollars, at the discretion of the court." According to 
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this law, where water is sold by the inch, no box can be 
over six inches perpendicular height. Although the inch 
method of measuring has been in use since the first irriga- 
tion in the State, yet scarcely two people measure it alike, 
or understand what an inch of water really is ; and many a 
good citizen has inadvertently subjected himself to the 
penalty of the law. The statutory inch answers very well 
as a unit of measure for small volumes of water, providing 
the legal pressure and all other requirements are main- 
tained, but it is quite well understood by irrigators and 
others, that the legal box can be placed in a ditch, and so 
manipulated as to deliver quantities of water, differing over 
fifty per cent, either more or less, as suits the interest o ' 
the party controlling the box. At the present day, such 
large quantities are sometimes required to be measured, 
that the statutory inch is found to be impracticable, as 
well as inaccurate ; for example, in Weld County, a canal 
company sells 92 cubic feet of water per second, delivered 
in one lateral ditch. If this amount of water was sold by 
the inch, and measured by a legal box, it would require to 
be 49 feet i inch long, with a height of 6 inches, and this is 
impracticable. 

The Referees in some of the Water Districts, in mak- 
ing up their findings, have experienced much difficulty in 
reducing to one unit of measure the various statements of 
water appropriators, and this office has experienced a like 
difficulty. Most of the statements made in filings were made 
in perfect good faith, but the capacities of the ditches were, 
in many cases, given in inches of cross-section instead of 
statute inches. For example, a ditch five feet wide by 
twenty inches deep, would have an area of twelve hundred 
square inches instead ol statute inches, claimed for it, with- 
out reference to velocity, or to fall per mile. This was done 
without any intention to claim more than was due. Many 
disputes and misunderstandings arise about the exact 
amount of water due for an " inch." To settle the mat- 
ter, it would be well to have the flow of water through 
the legal orifice (as specified in existing contracts) defined 
in specific quantity, in specific time, and, for the future, 
cubic feet, per second of time, substituted for the inch system, 
which measures water through boxes of impracticable 
dimensions, unsuited to the modern practice of irrigation. 



DUTY OF WATER. 



At the present day, it is impossible to define the full 
duty of water in Colorado, as no trustworthy data can be 
•had, and it is doubtful if this duty can ever be precisely 
established. There are very many factors of this subject to 
be considered, such as the nature of the soil, the " lay " of 
the land, subsoil, the kind of crop grown, the skill of the 
irrigator, climatic conditions during the crop season, etc. 
Although this duty cannot be clearly defined, it is very 
apparent that in almost every section of Colorado, the 
amount of water used in irrigation can be considerably 
reduced. Except in a few instances, where necessity has 
forced the practice of economy, it has not been necessary 
to restrict the use of water to anywhere near the mini- 
mum quantity required to raise a crop. When water 
becomes more valuable, and the labor of applying it costs 
less, we may look for a considerable increase in the duty 
of water. In California, the duty of water is, in some dis- 
tricts, as low, or even lower, than in Colorado, whilst in 
other districts where the supply is limited, and in * some 
instances, where prescribed by contract, the duty is higher 
than it seems possible ever to make it in Colorado. In 
fact, the relation of the demand to the supply, is of great 
importance in determining the economical use of water. 

Powell, in his " Lands of the Arid Region," says, "one 
second foot of water will irrigate 80 to 100 acres in Utah," 
but, " many of the farmers will not admit that so great 
a tract can be cultivated by this unit. In the early history 
of irrigation in this country, the lands were over-supplied 
with water, but experience has shown that irrigation is 
most successful when the least amount of water is used 
necessary to a vigorous growth of the crops, that is, a 
greater yield is obtained by avoiding both scanty and 
excessive watering; but the tendency to over-water the 
lands is corrected otly by extended experience." Colonel 
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Baird Smith, in his report on Italian Irrigation, states that 
"the general average area irrigated by each cubic foot of 
water 'per second,' throughout Lombardy, amounts to 
70.2 acres." 

That the duty of water can be greatly increased, will 
be admitted in the abstract by a great majority of irrigators, 
but, when the subject of applying less water to raise any 
particular crop is suggested, more especially if the sugges- 
tion comes from anyone interested in the ownership of a 
canal, it is looked upon as coming from one who has a 
selfish and financial reason for advocating economy in this 
respect. On the other hand, when a man has a beneficiary 
right to the use of more water than he really needs, he is 
•apt to act on the '* I-paid-for-it-and-will-use-it " principle, 
applying water when he would be benefited by not doing so. 

A very practical method of increasing the general duty 
of water throughout the State, is to convince the irrigator 
of the truth of the fact, (which has been established by the 
experience of some of the best and most experienced irri- 
gating farmers), that a more sparing use of water, even at 
an increase of labor in its application, will pay, both in the 
quantity, and more especially the quality of the crops, and 
also that the profuse and constant watering of land tends 
to make it cold, washes out, drives away, or otherwise 
destroys the fertilizing elements of the soil. That the over- 
abundant watering of growing crops, not only reduces the 
yield and quality, but often damages the land, is certainly 
a question to be carefully considered, and is a strong argu- 
ment in favor of reducing the amount of water used to a 
minimum. Whilst the building of storage reservoirs to 
hold the surplus waters during the flood season, is very 
desirable, and the benefit which would result to the State 
by the construction of a complete system, can hardly be 
over estimated, yet, increasing the duty of water to what 
it is possible to do, will, when reduced to a money value, 
be astonishing to those who have not considered the sub- 
ject. This reduction can generally be made at an outlay 
which will scarcely be felt. As an example of benefit to be 
derived by a small increase of the duty of water, the follow- 
ing computation is made: In the Cache la Poudre valley, 
the average duty of water is about fifty acres per foot-sec- 
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ond. If this duty were raised to sixty-five acres, and if the 
value of a second-foot ot water in perpetuity be esti- 
mated as worth ^750.00, the saving on the 2,500 cubic feet 
per second (estimated as the amount used) will be worth 
is 5 2,500 00, a very large sum to be saved in this one valley. 

The proper preparation of the land is an important 
condition favoring the economical use of water, and this can 
be done at much less cost and labor than is generally sup- 
posed. When in California, I visited a farm where the work 
of leveling was in progress under the supervision of one of 
most experienced engineers on the Coast. This work con- 
sisted in preparing new ground for a permanent field of 
alfalfa, which was laid out on the "check," or bed system, 
so that each "check " area could be flooded as desired. All 
the labor required to irrigate a field thus prepared is simply 
that of opening and closing the supply gates. The " checks," 
when once properly built, are almost permanent [improve- 
ments, needing no repairs for many years, and their form 
such as not to interfere with the gathering or harvesting of 
the crops, the crests being rounded and slopes gentle. 
Since my return a letter has been received from the engi- 
neer, in which he states that the work was done with a 
" Buck " scraper at a cost of four cents per cubic yard, the 
cost per acre, with gates, being ^1.50 for 1,200 acres. On 
completion, it took four men nine days to give this new 
piece of land its first watering. The water used was equal 
to a total depth of twelve inches on the land, being 6,144 
Colorado inches, or 160 cubic feet per second during work- 
ing hours, and the cost of application was four cents per 
acre* The soil is, an absorbent, sandy loam. This does not 
show any economy in the use of water over the average 
Colorado practice, but it shows great economy in the method 
of its application, a cost of four cents per acre to irrigate 
for the first time new land, being very low, and it was 
claimed that even this cost would be reduced in subsequent 
irrigations, as less water would be required, and the labor 
of applying it would be proportionately reduced. 

Reference is made to this bit of actual practice to illus- 
trate the fact that land can be prepared for irrigation at a 
moderate cost, which will be quickly repaid by the great 
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reduction of the cost of the application of water, below 
that of the con^mon nfiethods of flooding unprepared land, 
especially for use on perennial crops. 

The increase of the duty of water is of great import- 
tance to the State, and all efforts to obtain trustworthy data, 
throwing light upon the subject, should be encouraged by 
all proper State action, such as the encouragment of local 
and State irrigation conventions. Probably one of the 
main causes of the general ignorance of the duty of water, 
is the absence of a definite system of measurement that can 
be practically applied. In pioneer days, the *' miner's inch" 
was the standard, and *' an inch to the acre " was a common 
estimate of the duty of water. 

If the statutory inch be considered equal to 45 cubic 
inches discharged per second, 38.4 of these inches are equal 
to one cubic foot per second, and this would be equal to 38.4 
acres, per cubic foot, per second, which would be a very 
low duty. Since the building and operating of large canals 
on the CO- operative system, some attention has been given 
to the question of the best methods of dividing the water 
of a canal, equitably, among shareholders; but this operation 
had the division only in view, without reference to actual 
quantity, and the owners of such canals have no direct inter- 
est in determining the exact quantity of water required to 
irrigate a stated area. The later organized canal companies, 
which dispose of water in perpetuity, or yearly, by quantity^ 
or by the acre irrigated, have necessarily been compelled 
to make estimates of the duty of water. These estimates 
have been based on the experiences of the older irrigators, 
calculations being made of the discharge of their ditches or 
dividing boxes, expressed in either statutory inches or 
cubic feet per scond, and this quantity compared with the 
land culivated for a series of years. On these determina- 
tions have been based the first really practical estimates of 
the duty of water in Colorado, expressed in a tangible form. • 
These estimates range from SO to 55 acres per cubic foot 
per second, and this is the generally recognized duty at 
the present time. 

Many of the canal companies formulate rules, and 
make contracts which are detrimental to the interests 

8 
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of the State, inasmuch as no inducement is held out to the 
purchasers to use water with economy in irrigation. 
This is more especially so when water is furnished for 
a stipulated price per acre, and a maximum quantity agreed 
upon ; also, when the water is sold in perpetuity, with the 
contract so worcipd that the benefits derived by the use of 
less than the maximum named quantity shall inure to the 
canal company. Contracts for water should be for absolute 
quantities, and then if the purchaser can farm with less, by 
skillful and careful use of his water, the value of his sur- 
plus, which he might use on other land, or sell to those 
who need it, will be a premium to strive for. If such con- 
tracts were in general use, we might look for a large and 
rapid increase of the duty of water. 



RESERVOIRS. 



In some parts of the State it is already of great im- 
portance that efforts be made to hold back and control the 
flow of some, or all, of the surplus waters, which now run 
off during the summer floods. That the volume of water 
so escaping in many streams is enormous, is evidenced by 
the guage-records of the Cache la Poudre, which shows 
that 82 per cent, of the total annual discharge of the river, 
passes down during the three months of May, June, and 
July; — 41 per cent, passing in June; only 6.6 per cent, in 
August, and 2& per cent, in September. The importance 
of saving the waste waters, is manifest at once to anyone 
conversant with the value of water for irrigation, especially 
in valleys like those of Bear Creek, the Fountain, and many 
others in the State, where the amount of water is limited 
at seasons, when most needed. The great benefits which 
would inure to the State, and to the people of these valleys, 
by a successful solution of the storage problem, and the 
actual construction of reservoirs, needs no amplification. 

Major Powell, in his " Lands of the Arid Regions," 
writes so appropriately on this subject, that I cannot do 
better than to quote his words here: — '* It cannot be very 
definately stated to what extent irrigation can be increased 
by the storage of water. The rainfall is much greater in the 
mountain than in the valley district. Much of this precip- 
itation in the mountain districts falls as snow. The great 
snowbanks are the reservoirs which hold the water for the 
growing seasons. Then the streams are at flood tide ; 
many go dry after the snow has been melted by the mid- 
summer sun ; hence, they supply during the irrigating 
time much more water than during, the remainder of the 
year. During the fall and winter, the streams are small ; 
in late spring and early summer they are very large. A 
day's flow at flood time is greater than a month's flow at 
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low water time. During the first part of the irrigating 
season less water is needed, but during that same time the 
supply is greatest." 

" The chief increase will come from the storage of this 
excess of water in the early part of the irrigating season. 
The amount to be stored will then be great, and the time 
of this storage will be so short that it will be but little 
diminished by evaporation. The waters of the fall and 
winter are so small in amount that they will not furnish a 
great supply, and the time for their storage will be so 
great that much will be lost by evaporation. The increase 
by storage will eventually be important, and it would be 
wise to anticipate the time when it will be needed by reserv- 
ing sites for principal reservoirs and larger ponds." 

To realize the great benefits to be derived by syste- 
matic impounding of waste water, ample provision should 
be made to make such preliminary surveys and estimates, 
as may be necessary to initiate enterprises in this direction, 
and such laws enacted, as will invite and protect the capital 
necessary, as well as foster the best interests of the State, 
and of the individual. In such localities as are now in 
really great need of a system of storage, say, as is the 
Fountain Valley, where there are thousands of acres of fine 
land lying unimproved, close to towns like Pueblo, Colorado 
Springs, and Manitou, it might be well (or the State to do 
some detail work, such as making thorough surveys and 
examinations of such available sites as can be found, and 
prepare careful estimates of their utility and cost. This 
might be the means of inducing the organization of com- 
panies with the necessary capital, to at once push to a 
successful completion, a system of irrigation which might 
otherwise be undeveloped for years. There are numerous 
favorable natural sites, scattered over the State, mostly 
outside ' the foot-hills. The most available of these 
are situated on the Divides, between the streams issuing 
from the mountains. These are probably depres- 
sions caused by ancient glacial action, or eddying cur- 
rents, and judging from the experience with those that 
have been already utilized, these natural sites offer the most 
advantageous location for impounding water for irrigation 
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purposes, they being generally situated near the land to be 
irrigated, and are capable of holding water, with a minimum 
loss by absorbtion. Most of the reservoirs already con- 
structed are of this class, and range from six to thirty-five 
feet deep, and from ten to five hundred acres in area, into 
which ditches have been led for supply, and trenches cut, 
as deep as possible, to lead off all the water for irrigation. , 
The largest of these reservoirs now utilized, of which I have 
knowledge, is the •* Home Supply,*' south-west of Loveland, 
which takes water by a ditch of the same name, from the 
Big Thompson. This reservoir has an area of 427.35 
acres at high water level and the greatest depth is 33.8 feet. 
Of this 21.8 feet can be. drawn off for irrigation. The low- 
water area is not known. The water is drawn from it by a 
tunnel excavated through the bank. This reservoir is esti- 
mated by its owners to be capable of irrigating eleven to 
twelve thousand acres. It is calculated probably to refill 
it several times during the season. 

The question is often asked if it is practicable to con- 
struct reservoirs in a level country, on top of the ground, 
by excavation and embankment; and also, if water can be 
pumped by steam at a cost permissible for irrigation pur- 
poses. Before these questions can be answered, it is 
necessary to fix the value of a defined volume of water for 
irrigation purposes. For convenience take a volume of 
water of one million cubic feet. If this amount is applied 
without loss in transportation, (as through pipes), it will 
irrigate, on an average, twenty acres of land for one season, 
when used very carefully. Assuming one half of this area 
(to allow for unavoidable loss by absorbtion, evaporation, 
and the loss by the ordinary practice of irrigation) the 
area-value of one million cubic feet of water will be con- 
sidered as ten acres. On this basis of ten acres per million 
cubic feet, the cost of a reservoir built entirely on the surface 
of nearly level ground, from excavation made within the area 
enclosed, without borrowing or wasting material, has been 
calculated. The price assumed for earth work was 20 cents 
per cubic yard, which for banks twenty feet high, and a 
long haul, is about the cost at present prices. The size 
calculated was 1283 feet by 641.5 feet, holding twenty-three 
and one-half million cubic feet of water. The cost is 
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^37,617; which at 7 per cent, per annum interest, would 
be equal to an annual charge of ^2,633, or ji 12.21 per 
million cubic feet, without any allowance for maintenance. 
This, at the area value of ten acres per million cubic feet, 
would irrigate 235 acres, at a cost of ^i 1.22 per acre, which 
cost would be prohibitory. This estimate is based on a. 
reservoir of the most economical proportions. On the other 
* hand, an estimate has been made of the cost of construction 
in Colorado, of a reservoir similar to. one built in Central 
India, an account of which was recently given in a paper 
read before the London Institute of Civil Engineers. 
This reservoir is a large one and of a type common in 
India, viz. : An embankment 60 to i(X) feet high, thrown 
across a wide valley, and forming a lake having a water 
surface of several square miles. 

For the quantities given by Mr. Burke, the Engineer of the 
work, the cost at Colorado prices is estimated 
at ^361946 

Add for contingencies, iengineering etc., 10 per 

cent 3619S 

Total 398141 

The net supply of water available, delivered into the 
canals, after deduction was made for absorbtion, evapora- 
tion, etc., is reported as 11 15 million cubic feet, which 
would irrigate 11 150 acres, on the basis of ten acres per 
million cubic feet, and the annual charge, per acre, would 
be $2 50, at the rate of 7 per cent, per annum. 

Only an abstract estimate can be made of an abstract 
proposition, but the last of these estimates shows that if an 
equally favorable site exists in Colorado, it could be im- 
proved to commercial advantage, more especially when it 
is remembered, that here the reservoir could probably be 
refilled, at least once, during the irrigating season, which 
would double the supply of water and reduce the interest 
charge of cost per acre to one-half of the above estimate. 

At some sites it might be necessary to pump water, and 
under the conditions likely to be met in practice, where 
the work will be done in isolated localities and confined to 
90 or 120 days* work in the year, whilst the interest on cost 
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of plant will have to be charged for a whole year, the cost 
will average about fifteen cents per million cubic feet per 
foot raised, or about ^15 to raise that amount of water lOO 
feet. This estimate is made on the basis of coal costing 
$$ per. ton, and an average engine of so-horse power. If 
the water is pumped during the whole year, the cost will 
be reduced to about two-thirds of this amount. 

In all probability, the cost of building reservoirs on a 
large scale, will be beyond the means of any one, or of a 
few persons, as is the present system of canal irrigation to 
cover large areas, and it is doubtful whether companies of 
sufficient financial strength can be induced to undertake 
the work, whilst the field is untried and the results un- 
known. The policy of the State in building, improving 
and controlling reservoirs is questionable; but the State 
might, by proper legislation, open the way for the people 
of the various local districts which would be benefited, to 
build these reservoirs, the State supervising the distribution 
of benefits and expenses ; and still further, by liberal leg- 
islation, encourage capital, whether individual or combined, 
to build reservoirs, under proper restrictions as to prices 
charged or privileges to be granted. All of the reservoirs 
built for public use should be under the same State control 
as the public waters. The State should supervise, through 
the Department of the State Engineer, the construction of 
all embankments, on the safety of which many lives and 
large amounts of property may depend. 

In August, last, a reconnoissance was made in the 
mountains, at the head of the Cache la Poudre, and in the 
vicinity of Grand Lake, primarily to search for suitable 
reservoir sites, and secondarily, to determine as to the 
feasibility of turning the waters of Grand Lake eastward 
into the St. Vrain and Boulder Creeks. It was originally 
planned to examine the head waters of other streams, but 
the unusual amount of fallen timber across roads and trails^ 
made progress slow, and the deficiency of appropriation 
prevented further investigation. 

Chambers Lake is one of the largest and most 
available storage reservoirs in the Cache la Poudre 
Valley. This is, in part, improved as such by a com- 
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pany, which has built a quite substantial embankment 
across the narrow outlet, provided with a discharge sluice and 
regulating gates. This lake in its natural condition covers 
an area of about 1 13 acres. The dam now built raises the 
water 16 feet, increasing the surface area to about 220 
acres. The estimated holding capacity of this lake, as at 
present improved, is equal to 1 14 million cubic feet. This 
lake can be raised about twenty feet higher than at present, 
with safety, at little expense, which, it is estimated, will 
give it an additional holding capacity of 279 million cubic 
feet, making a total of 393 million cubic feet of water which 
can be drawn off. 



Northeast of Chambers Lake, at a distance of less 
than two miles, is a chain of lakes and marsh land, in a 
small valley, constituting one of the heads of the Laramie 
River. The area of the water-shed which feeds these lakes, 
is very small, it being near the Divide between the Cache 
la Poudre and the Laramie River. It is estimated that 70 
million cubic feet of water can be stored in these lakes, by 
an expenditure of about ;J 12,000 in making embankments 
across the outlets and across one or two narrow places in 
the valley. The area of these reservoirs at high water 
level, would be about 150 acres, and depth about 10 feet, 
and this water could be led into the valley of the Cache la 
Poudre by cutting through a ridge about 1800 feet long and 
nowhere exceeding 20 feet in depth, which would turn the 
waters of the lakes into the Cache la Poudre Valley. From the 
small catchment area of these lakes, and the fact that they 
will receive the most of their water in the Winter and Spring, 
it will not be practicable to hold the water in them till mid- 
Summer to reinforce the stream after the Summer floods; 
so their value will lie in their capability to increase the flow of 
the stream for early irrigation, and as their combined holding 
capacity is small, and the distance from the nearest land to 
be benefited, is great (about 75 miles), it is considered that 
these lakes are of no utility at the present time. Of the 
availability of Chambers Lake for reservoir purposes, there 
is no reason for doubt ; it can be filled in Winter and dis- 
charged in Spring for early irrigation, and again refilled in 
Summer for late irrigation. 
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The examination of Grand Lake was made to ascertain 
whether it were practicable to turn its waters eastwardly. 
This lake has an area of about 460 acres, and the outflow 
on August 12, 1884. was estimated to be 800 cubic feet 
per second. It is fed by two streams which enter it from 
the north, and the east, draining the country west of 
Long's Peak. The lake may be considered as the head of 
one branch of the Grand River, the waters of which flow 
westward into the Pacific Ocean. Not being able to make 
a detailed survey of the country lying between the lake 
and the head waters of the streams on the other side of the 
Continental Divide, the distances and elevations can only 
be given approximately; but enough work was done by 
triangulation and the ascertainment of heights by the 
barometer, to determine the impracticability of the proposi- 
tion to lead the waters of the lake eastward. 

A rough triangulation of the lake, and of the country 
across the Divide, was made, and when compared with 
the meanders of the United States Surveyors, was found to 
agree very closely. The following are the results: 

Area of lake, about, 460 acres. 

Elevation above sea level, about, 8150 feet. 

Distance from lake to same level on eastern 

slope, measured on shortest line, ... 14 miles. 
Distance from lake to summit of range, . . • 8 miles. 
Elevation of summit of range above lake, . . 4200 feet 

A tunnel of 14 to 17 miles (the estimated length) is 
entirely impracticable to construct, as it would cost millions 
of dollars; and its impracticability may be considered as 
a settlement of the question which was so earnestly pressed 
by a member of the last General Assembly. 



Necessity for a More Diversified System 
OF Agriculture in Colorado. 



In this portion of the Report, it may be considered that 
the State Engineer is travelling outside of the strictly 
official duty of his office ; but the intimate relationship 
which exists between the waters of the natural streams of 
the State, and the lands that may be irrigated by them, is 
convincing that this Report can be made more valuable, by 
showing, on trustworthy official information, that there 
exists a necessity, for not only a more diversified agricul- 
ture, but for greater attention to the production of several 
crops, of which there is at present a great deficiency in the 
State, and which can be grown with profit to our farmers; 
and, in addition, to show that to the cultivator of the soil, 
there is nowhere in the West, a State or Territory where 
capital can be invested in the operations of intelligent 
farming, with such a probability of profitable returns, as in 
Colorado. 
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Table showing the Importation of Farm Products into Col- 
orado during the year ending Nov. jo, 1S84, 



ARTICLE. 



Quantity. 



Cut Meats 

Lanl 

Wheat ..' 

Flour „ I 

Oats I 

Corn I 

Chop ! 

Meal j 

Bariey I 

Malt ' 

Bran i 

Beans 

Hay 

Vegeubies 

VttEeubles and j 

Poutoes, )"••• 
Potatoes 

Butter 

Cheese 



LJve and dressed 

chickens, 
Apples 

Green fruit 

Dried fruit 



\- 



12,744,676 lbs. 
5,625,000 •* 

13,297 biish. 
3,368,561 lbs. 
807,200 bush. 
478,65s " 
1,962,266 " 
»,478,i93 " 
4.715 " 
820,820 lbs. 
i45>$ tons 
256,434 lbs. 
2,191 tons. 
1,322,857 lbs. 
221,350 " 
622,328 •* 
4»o93.»»5 " 

1,127,911 doz. 
55.735 *' 
31,485 bbls. 

5.358,236 lbs. 

1,574,796 '* 



Mean rate 

1883 and 

1884, 



Value at 
mean rate 
of 1883 and 

1884. 



r 



9'^ 

^2.21 per 100. 
49-% I 

1 35 per ICO I 

1.74 per 100] 

76?^ 1 

J17.16 j 

4H j 

J12.78 j 

^.10 per looj 

1.50 per i«o| 

92jiicperiooi 

283 a I 

13^ i 
23 I 

f5.33M I 
^4.25 I 



$1,210,735 

576,563 

10,948 

74.445 

40', 58.2 

366,173 

26,491 

25,721 

3.6»5 

22,573 

2.497 

11,540 

28,001 

27,780 

3,320 

5.943 

1,161,464 

70,434 
259,420 
297.587 
133,811 
589,406 
»65,354 



Mean rate 
1884. 



73 
1.9954 pcrioo 

44H 

7t!'i 
$1.23 per 100 
'$1 75 per 100 
' 67M 

2% 

»«4.3» 

! 5 
$14.15 

'$1.90 per 100 

'$1.45 per 100 
I 98c per 100 

28K 
! >3J4 

22 

$5,074 

$4->5 



Value at 

mean rate 

of 1884. 



j;i, 147,014 
562,500 

9.707 
67,203 

359,204 

342,029 

24,136 

25,868 

3.>75 

22,573 

2,082 

12,822 

3»,oo3 

25,«35 

3,210 

6,099 

1,176,745 

70,434 

348,140 

282,855 

133,811 

589.406 

165,354 
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A careful examination of the above table of shipments 
into the State, shows that, in 1884, we bought from out- 
side, fully six millions of dollars* worth of the farm products 
of other States. This means that we paid that amount to 
the farmers of other States and Territories for grain, fruits, 
vegetables, butter, cheese, poultry, eggs, and meats, which 
might have been furnished by the farmers, gardeners, and 
graziers of our own State. This table shows, conclusively, 
that we have a home market in our mines, factories, shops, 
and cities, for many million dollars* worth of farm products, 
in excess of our present production ; and furthermore, this 
table furnishes conclusive evidence that our farmers have a 
home market for everything they can raise, provided they 
give intelligent consideration to the demands of our con- 
sumers — a happy contrast to the farmers of Nebraska and 
Kansas, who can only hope to realize for their crops, the 
New York, Liverpool or Denver prices, less the cost of 
transportation. The Colorado farmer's market is at his 
own door, the market for the Iowa or Minnesota farmer 
is a thousand miles away. 

It is proper in this Report to give credit to the sources 
from which the above information was obtained ," in the first 
place, that I may acknowledge the courtesies and return 
the thanks of this office to the gentlemen who furnished the 
data at the expense of much time and trouble to them- 
selves, and in the second place, for the information of 
those who may doubt the correctness of the table. The 

. prices were obtained by a careful compilation of the 
wholesale market reports of Denver, for the years 1883-4, 
great care having been taken to be at all times within the 
truth, so that no false color be given to the deductions 
drawn therefrom. On an application from this office, Mr. 
Greo. H. Daniels, Commissioner of the Colorado Railroad 
Pool, requested the permission of the General Managers of 
the Pool Railroads, to give full returns of all farm products 
brought into the State. On the receipt of permission, the 
data was furnished by Mr. Daniels, fully and promptly. 

* The returns from non-competitive stations, and of impor- 
tations from the West, were furnished by the General 
Freight Agents of the Union Pacific, Denver & Rio Grande, 
and Atchison, Topeka & Santa Fe Railroads. To these 
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must be added the returns given by the Pacific, Denver & 
Rio Grande, and Weils, Fargo & Co. Express Companies, 
furnished by the superintendents. 

With regard to the one item of lard, which, was unfor- 
tunately, omitted by oversight from the returns given by 
Mr. Daniels, an estimate has been made from the informa- 
tion furnished by leading Denver dealers in that article. 
Of this article, three Denver firms brought in seventy-four 
car loads ; and immense as is the quantity of lard shown 
in the table, yet it is believed to be under the real importa- 
tion, as it frequently comes in shipments of general grocer- 
ies, of which no data can be obtained. 

There are hundreds of thousands of dollars' worth of 
canned meats, poultry and vegetables brought into the State, 
of which no estimate is given, and of which it is impossible 
to get definite information ; and rather than report any- 
thing for which official data could not be furnished, it is 
preferred to make no note of it whatever. The amounts 
specified, of each article, have been imported^ and in all prob- 
ability more of each article was brought in. 

It is desired in this Report to draw attention to special 
articles which have been imported into Colorado, so that 
not only the farmers of the State, but the capitalists and 
business men, may learn a lesson, and see how they may 
profitably employ their capital and energy in developing 
the agricultural resources of the State, to the end that these 
millions of dollars, now sent abroad, be kept at home, to 
flow in the channels of home trade, benefiting not only 
themselves, but the State. 

Taking wheat as the first, article to illustrate from: 
This is the only Colorado product of which a surplus is 
raised. We make the boast that our wheat is the best 
grown anywhere, and for proof, we point to the large yield 
per acre, the superior quality of all varieties, and the 
incomparable excellency of special kinds, which has been 
attested by competition with three thousand varieties from 
all parts of the civilized world at the New York World's 
Exhibition, where the wheat of Prof. Blount, of the Colorado 
Agricultural College, carried off the first prize, the award 
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of the Commissioners being verified by the analysis of the 
Professor of Chemistry of the Smithsonian Institute. Of 
this article, we imported this year, as wheat and flour, 
1177,000 worth, or the product of 7,700 acres at the low 
market price now prevailing. This, to the careless 
observer, would seem to be an illustration of the folly of 
" car rying coals to Newcastle;" but careful examination of 
the subject shows that this bringing of wheat and flour into 
a State, with a surplus wheat crop, is a good business invest- 
ment, because from the flour of Kansas winter wheat, the 
Colorado baker can make more bread, per 100 pounds, 
than he can from home-grown spring wheat. A lesson 
is to be learned from this. Professor Blount says that 
if the farmers of Colorado will try, they can raise as 
good winter wheat as can the farmers of Kansas, and it 
is only their inattention to the demand of the bakers for 
winter wheat flour which prevents their supplying them 
with the wheat required to make it. The winter wheat 
from which the flour demanded is made, can be grown at 
home if the farmer will only plant it in the place of spring 
wheat. The fact is, that the farmers of the State have been 
indifferent as to the kind of wheat planted, because in past 
years, any kind brought high prices and found a ready 
market; but now, when more wheat is raised than is needed 
at home, care should be taken to sow the kinds which will 
make the flour required by our bakers. The wheat impor- 
tation, however, is but a small factor of the sum total, and 
it is the deficiency of other articles that is most astonishing. 

The particular attention of farmers is called to oats, 
barley and corn. Qats can be raised in this State, with a 
yield per acre, equalling the general average of the whole 
country, and of a quality that is not surpassed anywhere in 
the world, and not equalled in a single Eastern State. Of this 
grain, the table shows that we shipped in 807,200 bushels, 
worth at the average Denver wholesale prices of 1883-4, 
^401,582. Probably 33 bushels, by weight, per acre, is a 
fair average yield for the State, although a much greater yield 
is claimed by the farmers of the San Luis valley, and those of 
the South. At 33 bushels per acre, the product of 24,460 
acres was shipped into Colorado. Suppose this quantity of 
the land, which was last year sown in wheat, had been 
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planted in oats, then the quantity of wheat (estimating at 
20 bushels per acre) would have been reduced 489,200 
bushels ; our surplus of wheat wiped out, and its price 
enhanced. Farmers need not say there is no profit in oats 
at fifty or even forty cents a bushel, as the farmers on the 
high priced lands of Pennsylvania do not get more than 
that, and they can see a profit in it. 

The importation of corn, corn chop, and meal, was equal, 
in value, to 11418,385, or what was equal to considerably 
over half a million of bushels; or, at an average of 30 bushels 
per acre, the product of about 17,000 acres of land. If the 
argument is made that corn cannot be grown profitably in 
the State, the reply is, that corn was grown with profit, 
when the price of labor was much higher than at present. 
In the Arkansas valley, I have seen large fields, and long 
cribs of the golden grain, that could not be surpassed in the 
cornfields of Missouri or Illinois. In Southwest Colorado, 
I know good corn can be raised, and in Northern Colorado, 
good corn is raised with profit, by farmers who know how, 
and who give attention to the preparation and cultivation 
of the land. Any one can do the same, if they will properly 
prepare the fields, and give the corn the same attention and 
care that is given on the corn farms of Iowa or Illinois. 

Of barley, hay, beans and vegetables (not including 
canned vegetables) we imported the product of not less than 
4,000 acres. The importation of barley ought to attract 
the attention and arouse the energies of Colorado farmers. 
Our barley is equal to that of California, from which State 
millions of bushels are shipped East. * Colorado ought to 
raise thousands of bushels, if for no other putpose than to 
supply the present deficiency of horse feed. We have a 
large area of land in the higher parks', like the San Luis, 
which is admirably adapted for the production of barley, 
oats, rye, etc., of unsurpassable quality. It is a drawback 
to the State, that our people have to buy from any, but our 
own farmers, a single ton of farm products, which are ca- 
pable of being grown in the State. 

A consideration of the premises will demonstrate, that, 
had the farmers of the State stepped out of the beaten path 
of wheat culture, to grow a due proportion of other cereals, 



72 STAT£ BNGINBEE's REPORT. 

they would have kept their production within the demand 
of our population, and so have maintained prices. When 
the statistics of the importation of dairy products is con- 
sidered, the only possible deduction to bemade, is, thatour 
farmers are entirely blind to the necessities of the State 
and to their own interests. 

In the year 1884, the 300,000 inhabitants of the State, 
imported 1^1,176,445 worth of butter, and II70484 worth of 
cheese, a total of ^1,246,929. This is equal to ;J4.I5 for 
every man, woman and child in the State, sent abroad to 
the farmers and oleomargarine makers of other States. 
For the inhabitants of a State, which boasts of its cattle 
interests, and which was accorded prominent recognition in 
the late National Cattle Convention, the fact that they pay 
for the product of 23,000 cows, fed in other States, is, to 
state it mildly, humiliating. 

The sum of money paid for butter and cheese is greater 
than the value of the entire wheat crop of the State at the 
prices which can be obtained for the crop of 1884, estimat- 
ing the crop at two and one-fourth million of bushels, and 
the price at 54 cents. 

If our farmers and dairymen would study the logic of 
these facts, and systematically make an application of them, 
they would put into their pockets this enormous sum of 
money ; and not only that, but would compete with the 
Kansas, Nebraska and Iowa farmers in the butter markets 
of the East and Europe. We have a climate, water, grasses 
and other feed that is suitable to making the best of butter 
and cheese. One acre of our land, properly seeded to alfalfa 
or red clover, by reason of the superiority of artificial 
watering of the land, is equal in food production to two 
acres of the best blue grass land in the Ohio Valley. We 
have a market in the mines, towns and shops' of New 
Mexico, Arizona and Colorado, far superior to that 
of the cities and workshops of the East, and it only 
needs the application of the most common principles 
of business to avail ourselves of the opportunities 
at our hands. The conclusive element of profit is in 
the business. The low price of all cereals is an in- 
ducement to our farmers to at once enter upon it. It is the 
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business that the farmers of northern Illinois, Iowa and 
Wisconsin were compelled to adopt, when continuous 
cropping of their land to grain had not only impoverished 
their land, but their bank account. The milking of cows 
has enhanced the price of farm lands in Fox and Rock 
River regions of Illinois, the last ten years, nearly one hun- 
dred per cent. Ten years ago, our farmers might have had 
some excuse for neglecting this business, for wheat, a certain 
crop in our State, then commanded one dollar and a quarter 
per bushel, and we had not then found out how easily we 
could raise alfalfa, red clover and other cultivated grasses. 
But this excuse no longer exists ; the land that would then 
produce twenty- five to thirty dollars per acre in wheat, will 
now raise five tons of alfalfa, which, at ten dollars per ton, 
a low price for it if fed to milch cows, will produce fifty 
dollars per acre. This certainty of profit, alone, should 
induce our farmers to prepare to enter into the business. 

In the language of an able ex-journalist of our State, 
'*let us consider the chicken, how it grows" — in value as it 
travels from Kansas and Nebraska to the tables of our 
people. Of live and dressed poultry, 1^282,855 worth 
were imported in 1884, at the average value of ^5.07! per 
dozen. Of eggs we imported 1,127,911 dozen, valued at 
^248,140. These are large sums for the apparently insig- 
nificant side product of a farm, and in gross, amount to half 
the value of wheat", the staple Colorado crop. 

Of apples, cider, vinegar, and green and dried fruit, we 
imported nearly ^900,000 worth, a large proportion of 
which we .should, and, without doubt, can raise. Within 
the boundaries of the State, localities are to be found suit- 
able for the cultivation of all the fruits of this latitude — the 
lower and warmer valleys of the southern and southwestern 
part of the State being suitable for even peaches and apri- 
cots. It is only a few years since — not more than five — 
that the general belief of our people was that Colorado is 
not a fruit country. But few knew of the invariable success 
of a few orchards in the Arkansas Valley, and those of 
Jefferson and Boulder counties. Now it is known to many 
of us, and the wonderful display of orchard fruits, and 
grapes, at our last Exposition in this city, settled all doubt 
on this subject 

10 / 



74 STATE rnqinber's repobt. 

The importation of cut meats and lard into our cattle (?) 
State, amounts to the enormous sum ot ^1,710,000. A3 
great numbers of live cattle and hogs were imported, this 
sum does not, in all probability, represent the amount paid 
by our people for imported meats, in exchange for live 
cattle, exported by our "Cattle Kings," who are too inde- 
pendent to slaughter their cattle where their flesh is 
required. 

In yiew of the facts, of which this table is an exposition, 
the fallacy is apparent of the supposition (which is held by 
manyj viz.; That Colorado is now producing a surplus of 
farm products. To raise the hogs that are yearly consumed 
by our people, it would require the product of at least 
30,000 acres of land. For the beef which comes from 
abroad, at least 10,000 acres more. 

In the table, the amounts in pounds, bushels, dozens 
and dollars of agriculture and meat products that we have 
bought the past year, is shown. It has been attempted to 
show, as conservatively as possible, the number of acres of 
land that would be necessary to produce these amounts. 
The following table shows at a glance the total amount: 

Wheat, acres 7,700 

Oats, " 24,460 

Corn, " 17,000 

Barly, hay, beans, and vegetables, ** 4,000 

Dairy, '* -?5.000 

Poultry and eggs, ** 5,ooo 

Fruit, " io,cxx> 

Pork, " 30,000 

Beef, ** 10,000 

Total • 132,160 

This will approximate to the amount of land that 
should to-day be in cultivation in the State, in addition to 
the amount we already have, and as population increases, 
the amount of land should correspondingly increase, until 
we make use of all the available land we have in the State. 

To intelligently and profitably cultivate their farms, 
our husbandmen should study how to diversify their crops; 
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sowing two -thirds of their land in wheat will surely bring 
embaressment The warehouses, elevators and graneries 
of the world are full of wheat. Wheat is lower in price every- 
where to-day than it has been for fifty years, and it is likely to 
remain so for months to come. It is folly for Colorado 
farmers to continue their ruinous practice of relying upon 
wheat for their principal income. It has been shown by 
figures, that are trustworthy, the products that are needed 
by our people. It will be impossible, do what we may in 
diversifying our crops, to overtake the present deficiency 
in oats, corn, poultry, eggs and dairy products, in the next 
five years, but we can try, and in trying, our farmers can 
make money. In this Report I have labored to this end, 
and if it is possible to awaken our farmers to the necessity 
of diversifying their crops, to the extent that they put in 
practice, what they know to be the best thing for them to 
do, the labor will not have been in vain. 

Colorado farmers should raise what we consume; Col- 
orado farmers can raise what we need. The land is here 
for them to occupy; the irrigating canals are already con- 
structed to carry the water to tens of thousands of acres of 
the most fertile lands in the world. Settlers can make a 
wide choice of selection. In the northern part of the State, 
land can be had on the Platte River and its tributaries ; in 
the central portion of the State, in the Arkansas Valley ; in 
the South, in the great and fertile San Luis Park ; in the 
West, on the Grand River and its tributaries. To all these 
points railroads run ; the lands do not lie in an untried nor an 
unexplored country, but in the midst of civilization, school 
houses, churches, cities and towns. 

NoTS.— It is estimated that the value of the olfiilfii, red clover, gnss and bulk 
garden seeds imported into Colorado, is fully equal to $165,000, aU ot which could be 
profitably raised in the State. 



UTAH AND CALIFORNIA. 



Visiting Utah, in April last, at a time too early to see 
the actual operations of irrigation, my means of obtaining 
information was limited to the interrogation of practical 
men, as to the methods pursued in this interesting country. 
In Salt Lake City, I found many able and willing practical 
irrigators, ready to answer all inquiries made of them, and 
the various officials were very courteous and obliging, 
taking considerable trouble to supply me with the data and 
information I sought. 

The general aspect of the country, due to surface, soil 
and climate, is similar to that of Colorado. The canals ate, 
generally, much smaller than those of Colorado, and a ma- 
jority of them are constructed with excessive grades. The 
system of controlling the diversion and division of the water 
is extended from the main stream to the smallest ** laterals," 
and is under the control of a government peculiar to the 
people of Utah, and is directly administered by a ** Water 
Master," to whom is delegated considerable arbitrary power. 

It is well worth our while to carefully notice two very 
remarkable results which have been developed by the Utah 
method of dealing out water. These are: First, securing 
the greatest duty of a ditch, and second, the development 
of quite a high duty of the water carried by the ditch. The 
first is secured by the hour rotation or time method, which 
requires the users to take the water belonging to them, at 
such days and hours, as are designated by the Water 
Master, be it night or day. By the enforcement of this re- 
quirement, it is estimated that the effectual capacity of a 
ditch or canal is fully doubled over what it would be by 
the all-at-one-time-using system. This method of requiring 
users to take their water at stated times — be it night or 
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day, in rain or in sunshine — is only the revival in America 
of a practice of irrigation instituted in Northern Italy over 
two hundred years ago. 

' '^~ The following is an example of a table for the distri- 
bution of the water of a small ditch or lateral on the time 
system. This table also serves as a form of agreement 
when signed by the parties in interest. The same system 
can be used for the issue of water to laterals from principal 
ditches. This table is copied from Col. Baird Smith's 
" Italian Irrigation.*' A similar system is practiced in 
Utah. In times of scarcity a modification of this system 
might be used by the Water Commissioners in behalf of 
the appropriators of the public streams. 

Hourly Distribution Table for the year .... of 

the water of the Ditch, carrying . . . cubic 

feet per second, of which the period of rotation is eight 
natural days, or 192 hours : 



— ~ 




_ 


No. 


Names 

of 

Irrigators. 


Numbers 
of hours 
for each 




A 


M 




. B 


16 




C 


24 




D 


18 




E 


2 




F 


25 




G 


30 




H 


23 




I 


»9 


10 


K 


21 









COMMBNCBMRNT OP 

Horary Distribution. 



Hour. 



4 a.m. 

6 p.m. 
10 a.m. 
10 a.m. 

4 a.m. 
' 6 a.m. 

7 a.m. [ 5ih 
I p.m. ' 6ih 

19 m. ] 7th 
7 a.m. 8th 



Day. 



ist April 
mt •' 



2d 
3d 
4lh 
4th 



Total of hour« 



192 



Tbruxnation of 
Horary Distribution. 



Hour. 



i 



Day. 



6 p.m ist April. 

10 a.m 2d " 

10 a.m 3d " 

4 a.m. • 4th '* 

6 a.m. ...*... 4ih '* 



7 a.m. 
X p.m. 
12 m. 
7 a.m. 
4 A.m. 



5th 
6th 
7th 

8ih 
9ih 



The rotation again commences in the same order with A. 



This time method of dealing out water is only one of 
the numerous examples of a rigid and wise economy which 
is everywhere practiced by the people of Utah. 
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The second result secured as above stated, the develop- 
ment of a high duty of water, is due to the fact that when the 
time to take the water is prescribed and limited, every prep- 
aration is made beforehand to use the water to the best 
possible advantage in the time allowed. The general plan 
of irrigation in Utah is such that it has not been found 
necessary to attempt to establish any definite **duty of 
water," but it is now, as generally practiced, much higher 
than in Colorado. From data obtained, and the estimates 
of well-informed men, it is estimated that the present **duty 
of water" in Utah is about eighty acres, per cubic foot, per 
second. It is generally asserted that the amount of land 
now irrigated, by the same ditches, is very much greater than 
it formerly was. Different reasons were assigned for this 
increase, by those with whom the subject was discussed, 
such as increased rainfall, the increased humidity of the 
air surrounding irrigated districts, the saturation of the 
subsoil, and a better and more skillful use of the water. 
The first reason, increased rainfall, receives no confirmation 
from the records kept in the Territory. The second reason, 
increased humidity of the air, is insufficient to account for 
the great increase of duty which has been attained, and 
the other reasons generally given, viz.; The saturation of 
the subsoils, and a better and more skillful use of water, 
are undoubtedly the main causes of the increase of the 
"duty of water." The skill of the irrigators has been en- 
hanced by the necessity of making the best possible use 
of the water during the limited time when the ditch is open 
to them. 



A few years after irrigation was begun in the earlier 
settlements, many acres of good land were rendered too 
wet and swampy by infiltration from adjoining lands and 
ditches, locally termed "seepage," and also by the unskillful 
application of the water. For a time, these lands were 
abandoned as worthless, but subsequently, were very j^en- 
erally reclaimed, and are now considered amongst the most 
valuable lands of the country, being kept moist by the same 
causes which led to their temporary abandonment, and 
consequently, they require but little or no water to be used 
on them. 
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I am of the opinion that there is not much in the Utah 
system of irrigation, or in the laws of that territory, which 
is desirable for Colorado to adopt, except, in some 
instances, the "time method" can be advantageously applied 
to canals taking water from the main stream, in times of 
scarcity, and it can be equally as well applied to laterals 
taking water from canals which have a limited carrying 
capacity or water supply. 

Owing to the great diversity of the products grown in 
the State of California, as well as to the widely different 
climatic conditions, it is somewhat difficult to compare that 
State with Colorado as to her* agriculture and system of 
irrigation. 

In California, the valleys adapted for agriculture lie but 
little above tide-water, as compared with the agricultural 
lands of Colorado. In the Sacramento and San Joaquin 
.valleys, water for irrigation purposes is quite abundant, 
especially on their eastern sides. The Sierra Nevada 
mountains supply the principal portion of the water avail- 
able for irrigation. 

Alongside, and a short distance back from the base ol 
the mountains, the topographical features of the country 
are not unlike those of Colorado in many respects, but in 
the central part of these valleys they are entirely different. 

After the two great drainage rivers, the Sacramento 
and San Joaquin, reach well into the valleys, their waters 
move slowly, having a fall of less than a foot to the 
mile. It is, therefore, almost impracticable to construct 
canals taking water from these streams for irrigation. 

Hundreds of thousands of acres of land, lying in the 
central line of these valleys, are so little above the water 
surface of the streams that they receive a sufficient amount 
of moisture, even during the drj' season, as to render arti- 
ficial watering unnecessary. Other large tracts of land are 
partially supplied in this way, so near to the surface as to 
require at times only a light irrigation, while the rolling 
lands, and those along the base of the mountains, require a 
complete system of irrigation to render farming certain and 
profitable. 
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These varying circumstances necessarily involve a 
wide difference in the duty of water, and also in the 
methods of irrigation, as pursued on the different character 
of lands. 

There is a property in some of the soils of California 
which is very unlike anything in Colorado — this is the capi/- 
lary^ or the power to transmit moisture from one particle 
to another in all directions for long distances. I think nearly 
all of the California soils excel those of Colorado in this 
respect. A remarkable instance of this is in the valley of the 
Tulare lake, near Hanford. Here is a large area of country 
where it is a common practice to irrigate a farm of i6o 
acres by simply carrying the water in a ditch, built on the 
outside lines, with no laterals whatever leading from it. 

The surface soil in the valleys of California, as a gen- 
eral thing, is very deep, and has, at frequent intervals, 
strata of clay so impervious to water as to prevent its ^ 
rapid downward filtration. It, therefore, often occurs, dur- 
ing the very frequent and excessive droughts, that the sur- 
face is exceedingly dry, while the underlying earth contains 
sufficient moisture to support vegetable life ; and perennial 
crops, and fruit trees, can thrive without the aid of surface 
irrigation. 

In Southern California, some of the conditions of irri- 
gation are very different from what they are in the San 
Joaquin and Sacramento valleys. Here the water, supply 
is quite limited, and the value so great that it is applied to 
the irrigation of the lands with an economy not excelled on 
the continent. The sources of supply are small, natural 
streams, artesian wells, tunnels made in the hill-sides to 
intersect water-bearing strata, and common wells from 
which the water is pumped by windmills and steam engines. 
The water is often carried to the land in the most care- 
fully constructed ditches, and by long lines of pipes. 
Where sub-irrigation is practiced it is distributed through 
the fields by pipes, no open ditches being used in that sys- 
tem. The amount of water required for irrigation in 
Southern California does not depend solely on the skill of 
the irrigator, the capacity of the soil to retain moisture 
being so great that the effects of a profuse watering or 
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heavy rainfall is felt for months, or even years. It was 
estimated that the benefit of the heavy rainfall during the 
season of 1883-4 would be plainly discernible for three or 
four years. 

I will not attempt to estimate the duty of water in 
Southern California, as the people themselves are not able 
to do so. It can, however, be said that the scarcity of 
water has caused the best possible use to be made of it. 

There are a few things, pertaining to the practice of 
irrigation in California, which might be profitably imitated 
in Colorado, but, in general, the conditions in the two 
countries are so unlike, that each must pursue the prac- 
tices which experience teaches is best adapted to the con- 
ditions encountered. 

California, as an agricultural and fruitgrowing country, 
is one of very great possibilities; and when her lands are 
divided into smaller holdings, and the great conflicts now 
impending between the mining, navigation and agricul- 
tural interests are permanently and amicably settled, it may 
be expected that this country will enjoy a period of pros- 
perity far more solid and real than was ever the case in the 
traditional "good times" of the "Argonauts." 

At present, great efforts are being made to establish a 
system" of irrigation legislation, designed to settle the 
priority of rights of water appropriators, and to settle the 
controversy between the appropriators and the owners of 
riparian rights. 

The State has made very liberal appropriations for 
investigation of the legal and physical obstacles to the 
settlement of these matters, and after six years of patient 
work, and the expenditure of large sums of money, the 
State Engineer has collected an immense amount of data 
and information on the subject, and, as one of the results, 
the late State Irrigation Convention, held at Fresno, rec- 
ommended that California adopt a series of laws almost 
exactly like the present law of Colorado. 

A late Californian newspaper, in commenting on the 
proceedings of the late State Irrigation Convention, writes as 
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follows, viz : '* As States and governments wax older they 
take to reforms much slower than in their youth. Califor- 
nia, in her youthful days, gave to the wprld the best Code 
of mining laws that it had ever possessed, and Colorado 
has given us the most enlightened and liberal Code of irri- 
gation laws known to civilization. * * * * 
Colorado honored California by adopting her mining laws, 
and our State can hardly do a wiser thing than to return 
the compliment by adopting Colorado's Code of Irrigation 
laws." 



EFFICIENCY OF THE PRESENT LAW. 



The establishment of the office of Water Commissioner 
has had a most beneficial effect on the practice of water 
division of streams which were supposed to be entirely 
appropriated. The constant attendance, and intelligent 
supervision of the Water Commissioners has had a marked 
influence in reducing the number of water q iarrels amongst 
irrigators. 

Like smuggling in England, in the olden time, irrigation 
seems to have the singular power of turning honest, law- 
abiding citizens, in all other relations of life, into truculent, 
bellicose rioters, as soon as their real or fancied rights as 
water users are interfered with. Many men, whose word 
is their bond, who, in all other relations with their fellow- 
men are model neighbors and citizens, and who would not 
allow themselves to be guilty of stealing (as generally un- 
derstood) will deprive their neighbor of water without a 
scruple. A reason for this may be found in the long held 
idea that air and water were the free gifts of God to all men, 
and the lack of a notion that there could be such a thing 
as a right to the water of a running stream. The present 
law has the great virtue of clearly and decisively providing 
for adjudicating priority of right to the use of the natural 
waters, and the full and complete enjoyment of the quantity; 
and the order of priority so adjudicated is secured to the 
beneficiary by the powers given to the Commissioner for 
the enforcement of the law. The mere fact that a man, in 
whom the neighborhood have confidence, is constantly at- 
tentive to the distribution of the water, has a ^reat moral 
effect. Misunderstandings and disputes relative to water, 
are settled by him in their incipiency, and good feeling is 
maintained between appropriators. 

But a few years ago, the march of the whole body of 
irrigators of a neighborhood, into the up:Stream country to 
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shut down head gates, and compel the "up-streamers" to 
let water pass, was not an uncommon occurrence. But now 
the whole matter is regulated ; the "shot-gun" power has 
given place to law and order; the decisions of the 
courts, when put into practical effect by the acts of the 
Water Commissioner, will be enforced by the whole power 
of the State. 

The ill feeling and wrong notions, engendered by years 
of no law, takes time to eradicate ; but it is confidently 
affirmed that the present irrigation law, as far as it gdes, is 
certainly working wonders in most of the irrigation districts 
of the State. This is not only the opinion of this office, 
but that of many who strenuously opposed the law when 
first proposed, and the State is fortunate in having taken 
the first bold step forward in a direction, which the whole 
body of appropriators approve as right. 



RECOMMENDATIONS. 



I -respectfully recommend the following legislation as 
necessary and beneficial to the irrigation interests of the 
State: 

I. Water Commissioners — (i.) That the law" be 
amended so that the time these ofBcers and their assistants 
serve, and the salary that they be allowed, be fixed by the 
Commissioners of the county, or counties, in which the 
Water District may lie. (2.) That the law be amended so 
that the Water Commissioners be protected in the exercise 
of the discretionary power conferred on them. (3.) That 
police power be conferred on the Water Commissioners and 
their assistants to enable them to arrest persons violating sec- 
tions 1734, 1754, 1755 and 1759 ^^ the General Statutes of 
1883. (4.) That Water Commissioners be placed under 
bonds to faithfully perform the duties of their office. 

II. That a// appropriators of the public waters be re- 
quired to build measuring flumes when required, to do so by 
the Stale Engineer, and in case of neglect or refusal, the 
State Engineer may direct the Water Commissioner to build 
such measuring flume, and collect the cost in the same 
manner as the cost of public bridges over irrigating f:anals 
is at present collected by law. 

III. That a// appropriators of the public waters, who 
have not yet done so, be required to " prove-up,*' or establish 
their claims, under the existing laws, within a reasonable 
time. 

IV. That the office of the State Engineer be made the 
office of record of all appropriations of the public waters 
of the State, and provision be made for the forwarding 
thereto, and filing therein, certified copies of all the decrees 
of courts awarding priority within the various Water Dis- 
tricts; and that it be made incumbent on all officers with 
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whom filings are made under sections 1720 and 1763 of 
the General Statutes of 1883, to forward certified copies of 
such filings to the State Engineer. 

V. That the boundaries of Water Districts in Water 
Divisions Nos. 2 and 3 be established by act of the Legis- 
lature. 

VI. That additional Water Divisions be established, to 
include the San Juan, Dolores, Grand, White, Yampa and 
Green Rivers, and the necessary Water Districts established 
therein. 

^ VII. That the State Engineer be authorized to erect 
measuring flumes in suitable positions in those rivers, 
whose waters have nearly all been appropriated, and make 
search for suitable sites for reservoirs in districts where 
most required; the cost of such constructions and search to 
be provided for out of the Internal Improvement Fund. 

VIIL That the present Drainage Act be amended so 
that procedure under it may be simpler and less expensive, 

IX. That the law establishing the " inch" as the legal 
unit of measure of water be repealed, and the "cubic foot per 
second " be made the legal unit of measure of water used 
for irrigation purposes ; and that the relation between the 
statutory ** inch " and the ** cubic foot per second " be estab- 
lished, in order that the term *'inch" in existing contracts, 
may be defined and expressed in an equivalent quantity of 
the proposed legal unit. 

X. That a Board of Commissioners for Water Divis- 
ions be established by law. 

The necessity for such a Board is apparent to all who 
have had practical acquaintance with the working of the 
present law. This Board, composed of two or three Com- 
missioners from each Water Division of the State, and the 
State Engineer ex officio, should have the power to make 

rules and regulations, in conformity to law, for the guid- 
ance of Water Commissioners and appropriators in the 
various Water Districts. 
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There are many questions connected with the diversion, 
division, and the. use of water, and the subject of irrigation 
generally, that are not, as yet, covered by statute or court 
ruling, and it would be of very great advantage to settle 
such questions promptly, as they arise; such settlement 
being subsequently open to review by the proper Coui t. 

To this Board should be given the settlement of the 
questions growing out of the diflerent methods of estab- 
lishing the order of priorities of appropriations. ' If deemed 
desirable they might be invested with the power to grant or 
refuse water appropriation from a stream, all water of which 
is supposed to be fully appropriated, and to settle the or'der 
of priorities on the whole stream, when that stream is cov- 
ered by two or more Water Districts. 



88 



STATE KNGINEER's REPORT, 



Showing the amount and classification of expenses of the State 
Engineer's Department from April /, 1882^ to Decem- 
ber /, 1884, 



Appropriation for 1883 and 1884 

Salary of Office Engineers. 

Expense of preparing Gauging Station No. i.. 



Expense of rating, maintaining and of observations at Gauging I 
Sution No.* X ^ f 

Expense of rating, maintaining, and of observations at Gauging I 
Station No. a.. J 

Expense of Assistants in gauging ditches 

Expense of State Engineer incurred while enquiring into irri- ( 
gation systems elsewhere ) 

Expense of rating current meters 

Expense of examining reservoir sites 

Expense of telegrams, expressage and repairing instruments 

Total ., 

Balance unexpended December!, 1884 



$1,200 00 

'75 »9 ! 

36 44 j 

5 00 I 

! 

139 S6 
36 00 
357 65 

3»0 00 

51 44 
169 00 

8 60 



$3,000 00 



^,388 98 



$6x1 oa 
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APPENDIX B. . 



TABLE I. 



Field notes taken in gauging the Cache la Poudre River, Sep- 
tember 4, 1884. 

GAUGING STATION No. x. 

Width of flume 103.16 

Depth of water x.30 

Meter used No. 70 



lap 



flc8 






^1 

bco 



as 



35 



55 



279.1 
30X.9 
324.9 

348.8 I 

404.6 

436-9 

467.9 
505.9 
544-9 

603.0 
644.8 
686.1 
738.6 

770.9 
816.8 
86a.8 

909.0 

950.7 
993.6 



Reading of 
meter at end 
of observa- 
tion. 


Number of 
revolutions 
of meter. 


111 
III 


Revolut'ns 
of meter per 
second. 

~Average'of 
revolutions 
per second 
of each set of 
observ'tlons 


Velocity of 
water due to 
revolutions 
of meter. 


30X.9 


33.8 , 


X00.00 


.33800 


1 




334.9 1 


a3.o| 


X00.00 


.33000 


.33767 


1.673 


347.4 


33.5 


xoo.oo 


.33500 






379-8 


31-6 


XOO.OO 


.3x600 






436.9 


32.3 


xoo.oo 


.33300 


.33000 


2.360 


468.1 


3X.a 


XOO.OO 


.3x300 






505.9 


38.0 


xoo.oo 


.38000 






544-9 


39-0 


XOO.OO 


.39000 


.38333 


3.833 


583.9 


38.0 


ICOJCX) 


.38000 






644.a 


41.2 


X0O.OO 


.4X300 






686.1 


4X.9 


xoo.oo 


.41900 






738.6 


' 42.5 


XOO.OO 


.43500 


.41975 


3.X06 


770.9 


43.3 


xoo.oo 


.43300 


' 




8x6.8 


45.9 


XOOUX) 


.45900 






863.8 


46.0 


XOO.0O 


.46000 




3.408 


909.0 


46.3 


100.00 


.46300 






950.7 


41.7 


ioox>o 


.41700 






993.6 


41.9 


XOO.OO 


.4x900 


.4x300 


3.055 


X033.9 


40.3 


xoo.cib 


.40300 
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TABLE l.—Ccmtinued. 






65 



85 



95 



X03 









39.9 1 
67.2 

xoz.a I 

«35.9 I 

165.0 j 
194. 



333.2 

3(^9.6 I 

396.0 

1 
332.4 

37^.7 

4x3.0 



451 -o 
489.0 
528.1 



67.3 
zoz.s 

1358 

165.0 
194.1 
323.3 

359.6 

396.0 
33».4 

373.7 

4T3.0 

45X.O 



489.0 

537.6 

566.x 

Aggregate velocity 
Mean velocity 



23 



34.3 
34.0 
346 

39.x 
39.x 
39.x 

36.4 
36.4 
36.4 

4^.3 
39.3 
39-0 



"^" 



38.0 
38.6 
38.0 



xoo.oo 
zoo.oo 

XOO.OO 

zoo.oo 
xoo.oo 

XOO.OO 

xoo.oo 

Z03.00 

xoo.oo 
xoo.oo 
xoo.oo 

100.00 
X 00.00 
xoo.oo 



OS 



^22.^ 



.34300 
,34000 
.34600 

.39100 
.39100 
.39100 

.36400 
.36400 
.36400 

.40300 
.39300 
.39000 

.38000 
.38600 
.38000 



Ijili 



.34300 



.39100 



.36400 



.39533 



.38300 






2.53« 



3.X44 



3.688 



3.933 



8.833 



a9.544 
3.686 




Width of flume, 103.16. Depth of water, x.30. Z.30X103 z6— z34.io8-«rea of 
water section. 134 xoSxa 686—360 3x4— discharge in cubic feet per second. 

NoTK.— Five other observations at different stages of water were made in 
game manner as the above, firom which the curve is traced and Table II 
constructed. 
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TABLE II. 



Giving the amount of water in cubic feet per second that will 
pass through the measuring flume at Guaging Station No. 1, Cache la 
Foudre river, for every tenth of a foot in depth from 0.0 to 6.0 feet. 





Discharge 
iu cubic 
feet per 
second. 




Discharge 
in cubic 
feet per 
second. 




Discharge 
in cubic 
feet per 
second. 


a 


Discharge 
in cubic 
feet per 
second. 




Discharge 
in cubic 
feet per 
second. 


* 

ti 


Discharge 
in cubic 
feet per 
second. 


OJO 


OjOO 


z.o 


218.34 


2 


873.36 


3.0 


/965.07 


4.0 


3493.45 


5.0 


5458.51 


.1 


a.i8 


>x 


264.19 


.1 


962.88 


.1 


9098.95 


.X 


3670.30 


.1 


5679.04 


.a 


8.73 


.2 


314.3a 


.9 


X056.77 


.9 


9935.81 


.9 


385^.53 


.2 


59<^3.93 


.3 


19.65 


-3 


369.00 


.3 


X 15509 


.3 


2377.73 


•3 


4037.16 




6133.19 


.4 


34.93 


.4 


4»7.95 


•4 


1257-64 


.4 


2594.09 


.4 


4297.07 




6366.81 


•5 


54.54 


.5 


491.27 


.5 


1364.63 


.5 


9674.67 


.5 


4421.39 




6604.80 


.6 


78.63 


.6 


558.95 


.6 


1475.98 


.6 


2829.69 


.6 


4620.09 




6847.60 


.7 


X06.99 


•7 


631.00 


•7 


1591.70 


.7 


2989.08 


.7 


4823.16 




7093.88 


.8 


'3974 


.8 


707.4a 


.8 


X7II.79 


.8 


3»5a.84 


.8 


5030.57 




7344 97 


•9 


176.85 


.9 


788.21 


•9 


1836.24 


•9 


3390.96 


.9 


5242.36 


.9 
6.0 


7600.44 
7860.29 
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CACHE LA POUDRE RIVER. 



TABLE III. 

A table compiled and computed from rating Table II. Appendix 
B, and the daily record of the automatic register at Gauging Station 
No. 1, Cache la Poudre River, for the season of 1884, beginning 
March 15th and ending midnight October 16th. 



Date. 



Daily 
mean 
height. 






e^8 



Dally dis-i 

chanre, 
cubic feet.' 



Monthly 
mean 
height. 


Monthly 
mean rate, 
cubic feet 
per second 


' 







Monthly 
discharge, 
cubic feet. 



March 15- 
" 16.. 

18.. 



33.. 
24.. 
«5" 
a6.. 
27.. 
38.. 
29.. 
30.. 
31.. 



April X.. 



0.581 
0.576 
0.557 
0.538 
0.547 
0.600 
0.653 
0.475 
0.547 
057' 
o.57« 
0.595 
0.557 
0.502 
a 480 
0.54a 
0.590 
0.648 
0.592 
0.586 

0.576 
0.5712 
0.563 



72.5 
71.3 
66.7 
62.0 
64.0 

77.S 
92.3 

48.3 
64.0 
70,0 
7».5 
76.3 
66.7 
54.6 
49-7 
63.3 
75.0 
91.9 
75.5 
73-7 
7«.3 
70.2 
68.0 



4,000 
1,680 



5,800 
9,600 
5,000 



6,264, 
6*zsx 
5.762,1 
5,356,1 
5, 729* 
6,696, 
7.974,730 
4,173.130 
5,739,600 
6,048,000 
6,176,600 
6iS73,68o 
5,763,880 
. 4,7»7»440 
4,394,080 
5,469,130 
6,480,000 
7,871,040 
6,533,300 
6,367,680 
6,151,680 
6,065,280 
5,875,300 



OS 



eB 
O 



0.558 j 67.382 I 99,361,300 
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TABLE 111.— Continued. 



Date. 



Dally 
mean 
height. 






Dally dis- 
charge, 
cubic feet 



Monthly 
mean 
height. 






Monthly 
discharge, 
cubic feet. 



April 7 i O.S47 



13... 
14.., 
15.. 
16.. 
17.. 



19... 
ao... 



23- 
24.. 
25.. 
a6.. 
27.. 
■jS.. 
29.. 
30.. 



May 



O.S47 


64.5 


5,572,800 , 


0.576 


7i.a 


6,151,680 


0.610 


78.3 


6,765,120 . 


0.6x0 


783 


6i765|i20 


0.619 


8«.5 


7,128,000 


0.653 


92.2 


7,966,080 


0.758 


124.8 


10,782,720 


0.730 


115.4 


9,970,560 


C.744 


120.0 


10,368,000 


0.722 


»9.4 


11, 180,160 


0.748 


131.5 


10,497,600 


0.931 


189.0 


16,329,630 


0.897 


176,0 


15,206,400 


0.892 


173.S 


14,990.400 


0,902 


176.5 


15,249,600 


0.960 


aox.o 


17,366,400 


692X 


185.S 


16,027,200 


i.«39 


279.0 


24.105,600 


x.4«5 


438.5 


37,886,400 


1.567 


535.0 


46,224,000 


'.799 


707.5 


61,127,680 


1.793 


701.7 


60,626,880 


X.746 


665.S 


57,499.200 j 


z66o 


602.0 


52,012,800 


i.5«5 


501.0 


43,286,400 


1448 


453.0 


39,139,200 


«.5o7 


495-5 


42.811,200 


1.54^ 


521.0 


45,014,400 1 


1.478 


477.0 


41,213,800 f 


1. 5*6 


508.0 


1 
43,891.200 


X.S46 


521.0 


45,0x4,400 



I 



0931 I 218.577 566,654,080 
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Date. 



May 8.. 

9" 



IS- 
M- 
x6.. 
17.. 
i8.. 
19.. 



23.. 
23" 
24- 
25- 
26. 
27" 

28.. 

29.. 

30.. 

31.. 
June I.. 
2.. 
3" 
4 • 
5" 
6.. 
7" 



I 



Daily 
mean 
height. 



1.75a 
2.102 
2.520 
2.907 

3-077 
3.010 
2.866 
2.947 
3.998 
4.X38 
4.046 
3.720 
3.931 
, 4.970 
4.432 
4.245 
4.114 
4066 
4.187 
4.480 
4.595 
4.394 
4.149 
4.082 

3.989 
4.096 
4278 
4.538 
4.706 
4.816 
4.744 



4oa 



670.7 
965.x 
1386.9 
1845.0 
2067.x 
1977.8 
1793.4 
X897.0 
3490.7 
3738.4 
3575.5 
3021.8 
3374.7 
5392.8 
4289.2 

39327 
3^4.9 



Dally dlB- 

chage, 
cubic feet 



Monthly 
mean 
height 



57,948,480 
83,384,640 
1x9,828,160 
159.408,000 
» 78,597.440 
170,881,920 
>54,9<9»76o 
163,900,800 
301,596,480 
322,997,760 
308,923,200 
261,083,520 
291,574,080 
465,937»920 
369,986,880 
339,785.280 
3>9,239.36o 



3609.4 I 31 X, 852,100 



3828.3 


320,765,120 


4381.7 


378,578.880 


4610.3 


398.329,920 


4214.6 


364.141,440 


3756.5 


324,561,600 


3637.4 


314,271.360 


347364 


300,122,496 


3597.8X 


311,050,784 


3996.x 


345,263,040 


4493.4 


388,229,760 


4834.54 


4x7,704,256 


5063.9 


437,520,960 


49»3.57 


424,532,448 






Monthly 
dischaige, 
cubic feet. 



3.203 



2246.4 



6,783,093,640 
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TABLE 111.— Continued. 



Date. 



Jane 8... 
" 9... 
•* 10... 



13... 
14... 
15... 
x6. . 
17... 
18... 
19... 



23.. 
34.. 
as- 
a6.. 



ay.. 
" a8.. 
•' 39.. 
" 30.. 
July X.. 
" a.. 
" 3.. 
4- 
'• S" 
" 6.. 
" 7" 



Dally 
mean 
height 



4.68a 

4.7«5 

4.878 
4.869 
4.734 
4.850 
5.000 
4.90a 
4.648 
4.566 
4.446 
4.499 
4.648 
4.706 
4.653 
4.418 
4.710 
4.864 
4.974 
5.03a 
5.070 

4979 
4.66a 
4.aoa 
4.264 

4.197 
4198 

3.979 
3.893 
4.050 

4.045 



■s®S 



Dally dis- 
charge, 
cubic feet. 



4785.1 
4854 X 
S»95.9 
5177.0 
4894.0 
5135.0 
5458.5 
5247.7 
47ao.o 
45530 
4318.0 
4421.0 
4730.0 
4233.0 
4723.0 
4259.0 
4838.0 
5159.0 
5404.0 
5530.0 
561X.0 
5415.0 
47470 
3852.0 
39700 
38450 
3848,0 
3459.0 
33090 
3581.0 
35720 



413.432,640 
419.394,240 
448,9251760 
447,393,800 
423,841,600 

'■ 443*664,000 
471,6x4,400 
453.401,380 
433,360,000 
393,379.200 
373.075,200 
381,974,400 
407,808,000 
417,571,200 
408,067,200 
368,841,600 
4x8,003,300 
445,737f6oo 
466,905,600 
477,793,000 
484,790,400 
467,856,000 

I 4io,X4o,8oo 
332,8x3,800 

I 343,008,000 
323,208,000 
322,467,200 
298,857,600 
285,897,600 

. 309,398,400 

I 308,620,800 



Monthly 
mean 
height. 






4.689 



4798.373 



Monthly 
discharge, 
cubic feet. 



12,490,290,864 
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TABLE III.— Continued. 



Date. 



Dally 
mean 
height. 






Daily dl8- 

charffe, 
cubic feet. 



Monthly 
mean 
height, 



5^ags 



Monthly 
discharge, 
cubic feet. 



July 9.. 



13.- 
14.. 
15- 
16.. 
17.. 
18.. 



23 

24 

as 

a6 

a? 

28..... 

39 

30 

31 

August X.. 
2.. 
*• 3" 
" 4- 
5" 
** 6.. 
" 7" 



3.816 

3.437 
3.288 
3187 
3.250 
3.35s 
2.978 
a. 832 
2.837 
2.726 
a. 640 

2.S57 
2.509 
2.34a 
a-338 
a.290 
2.267 
2 120 
2.091 
2.034 
1.987 
3.168 
3.206 

2.2X1 
2,163 
2,264 

2.374 

x,988 
1. 971 
1.938 
1.880 



3180.0 
2575.0 
2360.0 
aaxS.o 
2305.0 
2458.0 
1933.0 
1753.0 
» 735.0 
1622.0 
1522 o 
1428.0 
X462.0 
1 198.0 
X193.5 
XX45.0 
1 1230 
982.0 
955.0 
903.2 
862.0 
X 026.0 
X063.0 

1068.0 

xo2a.o 

XX20.0 

I23I.O 

863.0 

849.0 
8200 
772.0 



274,752,000 

222,480,000 

803,904,000 

»9». 635,300 
199,152,000 
2x2,371,200 
X 67,01 X, 200 

151.459.200 

X5i,632,ooo 

X 40,140,800 

'31,500,80c 

"3,379i2oo 

126,316,800 

103,507,200 

io3,x 18,400 

98,928,000 

97,027,200 

84,844,800 

82,5x2,000 

78,cox,93o 

74,476,80.0 

88,646,000 

j 9i»843,200 

I 92,275,200 

I 88,300,800 

96,768,000 

I 106,358,400 

I 74,563.20o 

■ 73,353.600 

70,848,000 

I 66,690,800 



2x43.49 



5,711,9x0,320 
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TABLE 111.— Continued. 







Monthly 
discharge, 
cublo feet. 



79X.536 



2,010,116,259 
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TABLE 111.— CkmHnued. 



Date. 



September 9.. 



13... 
14... 
IS... 
16.. 



17.-. 

x8 

»9 



23... 
94... 
as... 
26.. 
27.. 

28.. 

29.. 
30.. 



October x.. 



Daily 
mean 
height. 



1.282 

1.207 

Z.X76 ' 

X.200 

i.i6a 

X.114 

1.X97 , 

X.310 

z.aio 

1.133 
X.082 
X.048 

X.035 
1.030 

1.043 
z.xxo 

1.093 

i.c6a 
1.061 
1.050 
1.039 

XX»38 

1.015 

0.985 

0.966 

0.952 

0.966 

0.957 
0.757 
0.986 
0.980 



III 



(Daily dis- Monthly 
-1 mean 



.b— « i chargCv 
■3.5 ^J cubic leet. 






360.0 
3x8.0 
302.0 
314.32 
294.0 
270.5 
312.5 
3750 
3>9-3 
280.0 
2550 
239.3 
233.4 
231.2 
236.7 
268.9 
260.3 

a45.9 
245.0 
240.2 
235.2 
230.3 
224.6 
2x1.5 
203.4 
>973 
203.4 
199-3 
199,3 
211. 8 
209.x 



31.104,000 
27,475,200 
26,093,800 
27»i57fa48 
25,401,600 
23,37x,2oo 
26 028,00c 
32,400,000 
27.587,520 
24,193,000 
aa, 032,000 
20,673,530 
20,165,760 
19,975.680 
30,450,800 
33,332,960 
33,489,930 
3X,345,76o 
ai,x68,ooo 
20,753,280 
30,331,380 
19,897,920 

»9»353.6«> 
18,144,000 
«7.444,'»o 
x6,9i7,i2o 
17.444.000 
17,089,920 
1 7, 089,9 -"o 
18,169,9a:; 
17,936,640 



height 






Monthly 
discharge, 
cubic feet. 



305 191 



789.995.808 
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TABLE U\.—('ont:iiiuf'. 



Date. 



October lo.. 



13.. 
14.. 
15.. 
16.. 



Daily 
mean 
beig^ht. 



0.993 
0.96a 
0.962 
0.952 
0.958 
0.958 
0948 



■3 4^ C 

111. 



Dally diR- Monthly S^'^v 
c'hurpp, I mean c^iia 
cubic feet., heiglit. 



214 7 
202.3 



18, ,2 ..480 
17,349,120 



Montlily 
diseli.-mo, 
cubic feet. 



202.3 j »7 3'9."'^ I »->» 



»97.3 
»999 
199.9 
»95.7 



^'2'c 



16,917,200 
17,124,480 
17,124,480 
16,761,600 J 0.968 



204.875 ^ 28c,6j5,6oo 



15 
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NOTES TO TABLE III. 



Notes appertaining to the annual discharge of the Cache la Poudre Hven 

Total discharge In 1884 30^5,079,481 cubic feet. 

Area of watershed above measuring flume, meandered on Hayden's Drain- 
age Map of Colorado, with a planlmeter, Is about 97a square miles. This 
gives a ''run off" equal to 

31,054,608.4 cubic feet per square mile. 
48,522.8 " ** acre, or 

i.?i39i7'* *' square foot of water shed, 
of water shed, equal to 13.367 Inches, which Is a little less than the mean 
average annual rainfall on the plains east of the mountains. 

The mean annual rainfall on Pike's Peak, 1874 to x88x Inclusive, waa 33.6 
Inches. 

**A"— If one million cubic leet will Irrigate bo acres for one season, this 
quantity will Irrigate 609701.6 acres. ' 

" B"— If one cubic foot per second for 90 days will Irrigate ss acres, this 
quantity stored for use when required will Irrigate 215,619.4 acres, and at 
^1,000 per water right of 80 acres, the purchase value would be ^,695.379. 

If Irrigation Is computed at $1.50 per acre per season, the annual values will be 

la.] f l9»4,55»38 

[ b,] :. 3*31433 60 

and this represents the extremes of the present practice of Irrigation In 
Colorado. 

The quantity discharged will cover 80c square miles 16.4 Inches deep. 

The percentage of monthly discharge, compared to annual discharge, is as 
follows, viz : 
January, 
February, 
November, 
December; 

March 0.59 *' estimated. 

April X.86 

May 32-55 *' 

June 40-97 '* 

July 18.74 •• 

August -, 6.63 " 

Beptembcr 9.59 *• 

October 1 78 ** estimated. 



4-59 P^r cent, estimated. 
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I. 

The following extract from the speech of Mr. William 
Ham. Hall, State Engineer of California, before the State 
Irrigation Convention, held at Riverside, California, May 
14, 15 and 16, 1884, is given for the information of the 
Colorado public : 

"We are not without a precedent for the course I pro- 
pose for California in this matter. Colorado is an irrigation 
country, having larger canals and more of them than has 
California. I have had my pride as a citizen of this State 
somewhat taken down of late, by looking into the affairs of 
irrigation in Colorado. They had there a few years ago, a 
perfect chaos with respect to water rights ; litigation reigned 
supreme, as it reigned here. But in 1879 they passed a law 
providing for an examination into the subject of water-rights 
and irrigation, and in 1881 they passed a law providing for 
the proper proving up and recording of water right claims, 
and the administration of the affairs of the waters and the 
streams." Here Mr. Hall quotes the law referred to, states 
that decrees have been issued in Judicial Districts Nos. 2, 
3 and 9, and quotes the decree of District 9 to illustrate 
the subject, and after eulogizing the common sense dis- 
played in the general frame-work of the law, goes on as 
follows: "I have taken some pains to find out how the 
people are satisfied with its workings, and have entered into 
correspondence with quite a number of leading citizens 
there, with this view. I have quite a collection of letters 
in answer to my inquiries, obtained indiscriminately from 
lawyers, judges, members of the legislature, agriculturists 
and others. Some of these I have with me, and will read 
extracts as samples. I think they are interesting and go 
right to the point of one source of trouble in this State, and 
indirectly to another. 
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" The first letter is from Mr. L. R. Rhodes, an attorney 
of very considerable standing, who has, as I am informed, 
had a large share in the litigation and settlement of water 
right matters. After giving an account of the condition of 
interminable and expensive litigation, in which the water 
right interest was, and of the details of the operation of the 
law, Mr. Rhodes says : *Now as to results ; in all the decrees 
which have been entered by the District Courts in the 
various water districts, involving millions of dollars* worth, 
of property, belonging to thousands of different parties, there 
has been but one appeal taken to the Supreme Court, and 
that was taken to determine the validity of a grant made 
by the legislature of Kansas to the water of the South Platte 
River. The district comprising the Cache la Poudre River 
has been acting under these decrees for three years ; the 
water commissioner has had comparatively no trouble ; not 
a case of litigation has sprung up ; the rights are so well 
defined, so easily understood ; the system of measurement 
so simple and correct that each company and individual 
understands his or their right of property in water the 
same as in land. The same experience prevails in other 
districts where the system has been established ; in short, 
let me say, the farming community of this State recognize 
in the laws which have been inaugurated and now govern 
our system, a blessing.' 

*'Here is a letter from the Hon. David Boyd, President 
oftheState Board of Agriculture, of which I read the portions 
in point : * Sofne six years ago a number of the appropria- 
tors of water for purposes of irrigation became alarmed at 
the number of large irrigation canals at that time being pro- 
jected. All of these were being taken out of the natural 
streams above the most of those already constructed and 
in use. It was seen that these would have the advantage of 
position in times of scarcity, and that it would be extremely 
difficult for those below having older rights, to secure their 
recognition through the courts. Hence a convention of 
farmers and owners of canals was called to meet in Denver 
in the month of December, 1878. Some of the appropria- 
tors there met, entertained apprehensions concerning the 
restriction of their rights by the operation of an irrigation 
law. The subject was discussed and those in favor of the 
enactment of a law beat the other side at every point. * * 
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"*At that time most of the Colorado bar was opposed 
to the enactment of a law recording and defining rights 
and regulating the use of water. This was no doubt partly 
due to selfish motives, but was still more due to the reluc- 
tance of the legal mind to entertain any projects for which 
the past furnished no precedent. The older members of 
both bar and bench were more opposed to the scheme than 
the younger ones; while members of broader reading and 
reflection were generally in favor from the commencement. 
I here speak of the attitude of the bar and bench in order 
to bring before you the favorable change that has gradually 
come over the members of the legal profession, for scarcely 
one of this profession can now be fpund who is not con- 
vinced of the salutary effect of the law. I understand that 
you have written to ex-Senator Rhodes. Of the favorable 
light in which he will now lay the benefits of the law before 
you, I do not entertain the least doubt. Still, at the first 
convention, above spoken of, Mr. Rhodes then State Senator 
elect, made his appearance and opposed any attempt to 
have a law passed on the subject. According to him, the 
courts would afford the appropriate remedy. He spoke so 
strongly in the convention that the chair called him to 
order, and he fought against the bill at every stage of its 
progress through the legislature. In brief, the individuals 
and corporations who fought against the measure are now, 
so far as I know, amongst its warmest friends. 

" ' There are now no law suits pending in the courts 
about the appropriation of water, save one which is based 
upon an old grant made when Colorado was a part of the 
Territory of Kansas.' " The Senator Rhodes to whom refer- 
ence is made in the above letter, is the gentleman whose 
letter I first read to you, and who said the law had turned 
out to be a blessing." 

"Here is a letter from the Hon. H. P. H. Bromwell. 
He says: * Our law of 1879, amended in 1880, has been 
pretty well tried in our courts in a number of Water Districts, 
and gives general satisfaction. It was entirely misunder- 
stood by a majority of the people and of the bar at first, 
and it is only within the last two years that opposition to it 
has ceased. It was supposed to be a law affecting the 
rights of persons in respect to their property in ditches 
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and reservoirs, and many feared the consequences. But on 
trial it has worked so well that no complaint is now heard/ 
This gentleman then gives a long account of the proceed- 
ings had under this law in the Cache la Poudre Water 
District, 'where fifty-four ditches, many of them very 
large and costing from ^50.ocx> to ^200,ocx> each, had been 
constructed.' He says that 'much excitement existed in 
this district and heated controversies had been running 
during several years.* The evidence taken in carrying out 
the initiatory steps under the law, in this district, was very 
voluminous, covering about 800 pages of closely written 
manuscript, together with a great number of documents. 
The decree had 93 separate findings, which it took jj days, 
labor of the referee to draw. When finally considered in 
court, all interested parties being represented, it was agreed 
to and finally entered by the court and has never been 
appealed from." 



" Finally, here is a letter from the Hon. B. S. LaGrange,. 
a former President of the State Board of Agriculture, and a 
recognized leader in irrigation matters in Colorado. Speak- 
ing of the water law, he says : ' Its former strongest and 
most bitter opponents are now its strongest advocates. 
Why? Because they see that State control gives and forces 
protection to their claims, individual as well as corporate. 
* * * * The State must enforce the proper filing of 
all claims; require the necessary proofs, and make record 
of the same. Without this the nature and amount of 
claims cannot be ascertained, nor can an equitable distribu- 
tion be made. * ♦ * ♦ The working of the law is 
very satisfactory to the bench and bar of the State, as also 
to the persons interested in water claims. * * * ♦ 
In this District, where all claims have been adjusted and 
decrees rendered, a basis of credit has been established 
both in land and water holdings ; order and system has 
been established where all was anarchy and confusion. All 
interests are protected, confidence restored, and litigation 
ceased.' This kind of evidence might be piled up to the 
same effect, but enough has been brought to your notice 
to show that the Colorado people are satisfied with the 
working of their law." 
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II. 



The following is an extract from the Tulare Register, 
of December 12, 1884, in which is an account of the pro- 
ceedings of the California State Irrigation Convention, at 
their adjourned meeting, held at Fresno on December 3. 4, 
5 and 6. 1884. After a preliminary disquisition the Reg- 
ister gets down to business as follows, viz : 

•* The following is the complete report of the Com- 
mittee, and every reader of The Register should study it as 
though his soul's salvation depended upon his under- 
ingit: 

" I. That the cubic foot per second be adopted as the 
unit measurement throughout the State. 

" 2. It is important and desirable to institute a system 
of making all water rights a matter of proof and record. 

•"3. A declaration by the Legislature that all the 
waters of the State in natural streams and lakes belong to 
the people, and are subject to appropriation by the people 
for irrigation, mining, manufacturing and other useful 
purposes. 

"4. To provide the machinery for the voluntary for- 
mation of irrigation districts, by which the owners of land 
may acquire water rights, and assess the lands for the pur- 
pose of constructing canals, ditches, or other irrigation 
works, or for purchasing those already constructed. 

" Provided^ That waters already appropriated shall 
thereafter be utilized as at present through existing works 
or the extension of the same, so far as may be necessary, 
for the irrigation of lands dependent thereon ; and further 
provided^ that no lands shall be taxed for the construction 
of works of irrigation, except lands actually to be irrigated 
by said works. 

" 5. To so extend the Law of Eminent Domain as to 
allow an irrigation district, or a corporation outside of an 
irrigation district, to condemn and pay for rights of way, 
land, canals, ditches and water claims and rights of what- 
ever nature held by any person or corporation, or any other 
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private rights of property, however existing, or acquired, or 
by whatever name designated, which may be necessary for 
the appropriation or use of water. 

Provided, That in condemning water used at the time 
of the commencement of an action for the same, a manifest 
greater public interest shall be shown. 

[That the irrigation district with power to condemn is 
defined as the sub-district within the hydrographic district, 
while the hydrographic district is one without condemna- 
tory power, but with regulation power only.] 

"6. To provide for a thorough and complete annual 
accounting for all the waters used by any and all districts^ 
or companies, and for a proper distribution of the waters of 
any stream between appropriators, and for such other 
police regulations as may be necessary. 

**rt'* Where these is so wide a diversity of opinion, as 
now exists in this State, as to what the law is, in relation 
to water rights, it is clearly the duty of the law-making 
power to so improve it as to leave it free from all ambiguity 
and render it definite and easy to be understood by the 
people and the courts. 

'"^" That the Legislature has this power, is made plain 
by Sec. 2, Art. i , of the Constitution, which reads as follows : 
' All political power is inherent in the people. Govern- 
ment is instituted for the protection, security, and benefit of 
the people, and they have the right to alter or reform the 
same whenever the public good may require it* 

*V* The Constitution of our State recognizes and 
sanctions the appropriation of water, and does not recog- 
nize or sanction the doctrine of riparian rights. Its language 
is as follows : ' The use of all water now appropriated, or 
that may hereafter be appropriated, for sale, rental, or dis- 
tribution, is hereby declared to be a public use, and subject 
to the regulation and control of the State, in the manner to 
be prescribed by law.* 

"rf" Title 8th of the Civil Code, providing for the 
appropriation of water, is the law of the State, and wherever 
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the common law of England is antagonistic to or incon- 
sistent with any section of said title, it has no force or effect 
as law in this State. 

'V' Law is defined by our Code as ' the will of the 
people solemnly expressed.' The language of the Code is 
as follows : 

" ' Sec. 4466. Law is a solemn expression of the will, 
of the supreme power of the State. 

" • Sec. 4467. The will of the supreme power is 
expressed — 

** ' I. By the Constitution. 

'* ' 2. By the statutes. 

*' • Sec. 4468. The common law of England, so far as 
it is not repugnant to or inconsistent with the Constitution 
of the United States, or the Constitution or laws of this 
State, is the rule of decision in all the Courts of this State.* % 

'* That the Committees on Legislation and Resolutions 
be consolidated and be known as the Legislative Com- 
mittee, and be continued in existence after the adjournment 
of the Convention, with power to draw or cause to be 
drawn a bill or bills for passage by the Legislature, accord- 
ing to the principles embodied in their report, as approved 
by this Convention, and to present the same to the next 
Legislature for passage ; and do such other things as they 
may deem proper to effect the objects of this Convention; 
and with power also to appoint from among its members 
an Executive Committee, with the usual powers of such . 
Committee. 

in. 

The following paper was read by Professor E. Meade 
to the Farmers* Institute at Fort Collins February 24, 1884. 
The paper was prepared by the Hon. B. S. LaGrange, 
Water Commissioner of the Third Water District, from, 
information furnished him by this office. 



LAGRANGE ON IRRIGATION. 



It is always of interest and value to a community 
that its members have a correct appreciation of ^the char- 
acter and degree of their advancement, compared with other 
pursuits, and also their relative standing, when compared to 
those following the same pursuit in other localities. 

Wi<h this idea in view, let us contrast the agriculture 
of a half century ago with that of the present, and see 
what we have done, and, if possible, to determine some of 
the responsibilities resting on our future. 

Fifty years ago farming was conducted by muscular 
power. Had the farmers of Colorado been compelled to 
harvest their grain with the implements of those times there 
would be no question of a surplus of wheat Then we 
harvested our grain with a hand sickle; to day the farmer 
drives into his field, riding in his seat, cutting and binding 
his grain, fifteen acres a day. Then our steam threshing 
machine was a flail; we dispensed with separators and fan- 
ning mills by letting the grain fall and the wind blow out 
the chaff. Then our Oliver chilled plows were made of 
wood, coulter and share only being of iron, and one handle 
sufficed to control it. 

Nor was the absence of improved implements the only 
hindrance to prosperous husbandry. Every other branch 
of the pursuit has made a kindred advance. Then there 
was5 but little attention paid to the improvement of stock. 
In the place of our improved breeds of cattle, we had a 
race of scrubs brought from different countries. In the 
stead of the Essex and Berkshire swine of to-day, we had 
the elm peeler and razor back of the woods. 

These are some of theTeatures which mark the advance 
-in our pursuit. The direction of our progress has been to 
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lighten physical toil, but it has made a constantly increas- 
ing deiPand on our intellectual capacity, and the agriculture 
of a community or State has been prosperous just as it has 
kept pace with this advance. The agriculture of Colorado 
has shared fully in the progress of the times, and it is its 
progressive character which renders the right solution of 
the irrigation question both difficult and important. If our 
agriculture was of the primitive kind that we could meet 
with in a day's journey, where we should find the methods 
of Job's time carried out in their primitive simplicity, there 
would be no need of any more efficient regulations than 
those which guarded the irrigation system of Egypt. 
Science, knowledge and inventive skill have, however, 
worked as great a revolution in our calling as it has in 
other pursuits, and the firmer who begins his calling in this 
State at the present time is confronted by questions of 
greater importance to himself and requiring more intelli- 
gence in their successful solution than ever beset the pioneer 
agriculturist of the older States of our country. 

He must gain some acquaintance with the principles of 
one of the most difficult branches of the science of engineer- 
ing. He must not only meet the increased competition which 
comes from improved methods of farming elsewhere, but 
he must take part in the development of an irrigation sys- 
tem which will accord with our improved agricultural prac- 
tices. Not only this; as the citizen of a self-governing 
commonwealth he must realize the true relation of the 
State toward an important element of our prosperity; a 
matter made all the more difficult from the fact that it has 
no counterpart in the older sections of our country. As 
this last feature is one which we are disposed to neglect, I 
will first speak of the relation which the individual and 
State each bear toward the water supply. 

Water is the precious element wherever irrigation is 
necessary. The soul, the vital spark in each and every 
irrigation enterprise, is, its right to use water, but all the 
water in the natural streams belongs to the public domain. 
Property of the public, and that sovereign power over all 
the public domain, authorizes the State to appropriate any 
part of it to a necessary public use, and to control and reg- 
ulate the same. Therefore, previous to 1882, all persons, 
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private or corporate, who made, or caused to be made, any 
structure in the stream or banks of the stream for the pur- 
pose of divertin^j water from the same, were trespassers 
upon the public ciomain, and made themselves amenable 
and liable under the law to an action at law. The first 
trespass on the water of the Cache la Poudre. of which we 
have any record, was made by J. H. Yeager in June, i860, 
in Pleasant Valley — amount claimed as diverted, 24.80 
cubic feet per second. Between i860 and 1870 numerous 
other parties were en<yaged in these unlawful acts. Promi- 
nent among the number were the Hon. B. H. Eaton, Robert 
Boyd, Wm. R. Jones, Fred. Whitney, Sherwood, Coy, 
Howes, Ames, and many others, louring this time twenty 
ditches had been constructed on the line of the Poudre 
from the mouth of the canon to its intersection with the 
Platte, a distance of 75 miles. The amount of water 
diverted and claimed by these parties at this date was 581 
cubic feet per second of time. During the next five years, 
from '70 down to '76, the advent of the Union colony, and 
subsequently the Fort Collins colony, gave a new impulse 
to the agricultural progress of Colorado. Several large 
canals were incorporated and completed, enlarged and re- 
enlarged. Many of the older ones enlarged during this 
period, until we find from the record that the block of water 
diverted from the stream during this period, amounted to 
1911^ cubic feet per second of time, or a total in the 
district of 2492 ^^ cubic feet for the filteen years above 
mentioned. From 1875 ^^ ^^^4 several large enterprises 
have been inaugurated and brought to completion. Not- 
ably among the number may be mentioned the Larimer and 
Weld irrigating canal, Larimer county and the North Pou- 
dre canals. Pleasant Valley and Lake canal are at the 
present making some valuable improvements at a cost of 
$22,000. The amount of water claimed for this period 
aggregates i820i cubic feet per second of time, making the 
sum total for the whole period of twenty-three years 
4312.70 cubic feet per second as claimed in this >district for 
household and agricultural purposes. Deduct twenty-five 
per cent for excessive claims and we have 3234 cubic feet 
per second — a very close estimate of the amount claimed 
and used in this valley for agricultural purposes. 
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Previous to 1880 a conflict of interests had grownup, 
as each irrigation enterprise progressed. The laws of the 
State afforded no adequate method for adjustment. Every 
water user, private or corporate, became the opponent of 
all others. There were no defined rights, and in case of 
•conflicting claims the only remedy was a resort to the 
^courts, and then in most cases the claim could be but par- 
tially established as against some particular rival claimant. 
The policy of the State was to leave the distribution of the 
water from the stream to the several claimants thereof and 
the settlement of all disputes to the courts. The general 
government might just as well have thrown open the pub- 
lic domain to appropriation ; have no regulation; require 
no proof of claims except when disputed in the courts. 
There would be no basis of credit in lands and no limit to 
the acquirement of large holdings. It is just this policy 
which the State pursued toward the irrigation interests — a 
free to all rule which brings trouble to all. A non-inter- 
vention policy on the part of the government of a country 
never has nor never can solve the problem of irrigation. 

How then do we acquire a right to water? The whj? le 

foupdatio p nf thp wal^r rigVif cycfrP>m f^y |>s llg^ WhoCVer 

has acquired a legal vested right to the use of water, and 
"has need for the same, must be protected at all times in the 
enjoyment of its use. But whenever that need ceases then 
it becomes the property of the public. The streams are the 
property of the public; segregation must be made before 
-we can get possession. Once in possession it becomes 
property, coupled always with a beneficial use and no waste. 

Owing to the climatic conditions and atmospheric 
influences on our water sheds, the water is ever variable in 
amount, constantly slipping from the grasp, ever moving 
onward, wasting in many ways an element of wealth tem- 
porarily and at not very regular periods and then in quan- 
tities rarely sufficient for all, and is most precious at the time 
of least supply and should be administered in a manner 
that the public will derive the greatest possible benefit. Our 
lands are worthless without water, and the State should 
•give equal protection to the ownership of water as well as 
to the land. 
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^ THE CONSTITUTION. 

The constitution of the State of Colorado dedicates dll 
the waters in the natural streams of the State to the use of 
the people, irrif^ation being a necessity. Here is an element 
of wealth, a valuable commodity, the use of which is 
donated to the people. The State becomes the donor, a 
grantee to a grantor, without any fixed condition attached 
to regulate or control. ^ 

By an act of the legislature of 1879 ^^^ ^^^^ ^^^P ^^^ 
taken to place the waters of all the natural streams under 
the regulation and control of the State. Irrigation districts 
were formed. Provision was made for water commission- 
ers in each water district to divide the waters from the 
streams and regulate the same according to the prior 
rights respectively, and for the establishment of reservoirs 
and regulation of the same. This act being defective in 
some of its provisions, some of its clauses were repealed. 

The legislature in 1881 passed a bill entitled "An act 
to make further provisions for settling the priority of rights 
to the use of water for irrigation;" also an act creating the 
office of State Engineer and prescribing his duties. By 
virtue of these legislative enactments the State is enabled 
to exercise a just, wise and beneficial policy. 

In this district all claims have been adjusted and 
decrees rendered ; a basis of credit established both in land 
and water holdings; order and system established where 
all was anarchy and confusion. This was the first step nec- 
essary to enable the State to ascertain the nature, extent 
and amount of these water claims as diverted from the 
streams. Measurements and tabulations are being made of 
the intake of water on all the canals in this district, for the 
purpose of determining the quantity diverted from the 
stream. Also a gauge station has been established in the 
canon of the Poudre to measure the flow of the stream, 
and a daily record is kept of the same. 

Tables are being prepared showing the daily and hourly 
discharge, during the entire year. By these means a known 
quantity is determined. Therefore, having a known quan- 
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tify always at hand to deal with, a more equitable and 
satisfactory distribution can be made to the several claim- 
ants by the commissioner in the discharge of his duty. 

We must keep constantly in mind that the agricultural 
possibilities of this region are only limited by the water 
supply, and that land practically worthless without water 
becomes fertile and valuable when that element is added. 
There is a constant danger, therefore, that the cultivated 
area will be extended beyond the limit that is either profit- 
able or safe. To show that this apprehension is not ground- 
less, let us consider the condition and probable future of our 
own district, where we fortunately have sufficient data to 
form a close estimate of our real condition. As has before 
been stated, the decrees already granted entitle the canals 
of the Cache la Poudre to divert 4312.72 cubic feet per sec- 
ond, and it is only a question of a few years at most before 
their capacity will be taxed to the utmost to supply the 
farmers along their course. 

Let us assume, however, that the actual present capa- 
city of the canals which draw their supplies from the Poudre 
is 3234.53 cubic feet per second of time. Does the river 
furnish that amount? The discharge of the river was 
gauged in 1881 and again in 1883, and ^^^ results are a 
warning of a danger which the Stateshould provide against 
before it is too late, viz : — to prevent the construction of 
additional canals after the capacity of the stream has been 
reached. 



Beginning with the season of 1883, which was noted 
for the unusually large quantity discharged, the record 
begins with March 23. and ends August 20. The discharge 
on March 23 was 10662, which by April i had increased 
to 340.89 and continued to increase until May I, when it 
registered 1 13 1.9 cubic feet per second. The average dis- 
<:harge for the first ten days of May was 1395.79 cubic feet 
per second, and for the last ten days 2033.85 cubic feet per 
second, or an average discharge of 1714.82 cubic feet per 
second for the twenty days. 
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Arranging the discharge for the months of May, June,. 
July and August in a tabular form we have: 



Day of Month. 


May. 


June. 


July. 

5081.60 


August. 


First 


1 1^1.90 


2034.53 


1683.6 




Tenth 


1706.99 


2879.91 


309a- 40 


lot s. 






Twentieth 


2201.33 


6008.09 


2587. \o 


250. 






Tnirtieth 


1802.75 


57"-93 


1834.40 








Average for four days . . . 


1710.7^ 


4161.37 


3M9.a 


946.2 



These figures reveal the fact that even in the unusual 
season of last year the discharge of the river at the period 
of its greatest flow was not equal to the actual capacity of 
our present canals and was not over three-fifths of the in- 
take granted the canals in their decrees. There were times, 
of course, when the river discharged a much greater 
amount, the greatest being on June 22 and 23 when the 
discha%e was 7292.04 cubic feet per second. But the 
average for the four months was less than the actual capa- 
city of our canals. Now if this is the case in a season 
when the supply is unusually abundant, what will be the 
condition of affairs in a season of scanty supply? The 
record of 188 1 will furnish a partial answer to that question. 



June. 




July. 


August. 


Date. 


Amount. 


Date. 


Amount. 


Date. 


Amount. 


so 


110400 


, 


163a. 


1 


342.« 


95 


'09s. 


10 


963. 


5 


301.5 


30 


i<^o. 


20 





7«3. 










30 


36«.4 






Arerage . . . 


1279. 


914.82 




3^35 
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Now, the lesson to be drawn from these figures seems 
to me to be this — that it is the urgent and imperative duty 
of the State to take such control of our streams ad will 
prevent the building of additional canals or the enlarge- 
ment of the present ones until it has been ascertained that 
there is a surplus of water in the stream. As it is now^ 
canal building is going on rapidly on the Platte and other 
streams when even the projectors of these enterprises are 
ignorant as to whether there is sufficient water in the stream 
to supply their wants. If our present system only worked 
a hardship to those parties who might build canals after the 
capacity of the stream was exhausted, the result would not 
be so disastrous, although it would be far from desirable. 
The real hardship would fall on the agriculturist of small 
means, who, coming from the East and not understanding 
the situation, would settle along these canals, fondly imag- 
ining that he was at least secure from the vagaries of the 
weather. These are the parties who would suffer. 

A Board of State Control, however, would prevent all 
this, and at the same time would work no hardship to any- 
one. Their granting of a permit to build a canal would be 
an assurance to the projectors of the enterprise that the 
project was a safe one, and in this way it would furnish a 
basis of credit. It would relieve our farming interest of 
any apprehension as to a possible future conflict over this 
question. 

DUTY OF WATER. 

Frequent inquiries are made of how much water is 
required to irrigate an acre of land. In my opinion there 
have not at the present time been sufficient data collected to 
determine the quantity necessary to irrigate any given area. 
That the ultimate duty of water can be determined upon in 
any case, is not in the nature of things possible at the pres- 
ent time. As a general thing, the duty of water is increas- 
ing in the older sections of the State where irrigation has 
long been practiced. Climatic and atniospheric influences 
incident to a high mountain region and the variableness in 
the character of our soils, places all^^calculations at fault. 
Improved methods of preparing land and increasing skill 
in the application of water, all have a tendency to lessen 
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the amount necessary to the growth of crops. The duty 
of water might be expressed by an announcement of the 
quantity required to irrigate an acre of land. Thus, in the 
case of a ditch which delivers water at the rate of two cubic 
feet per second through the season and accomplishes the 
irrigation of 2CX> acres of land, it is said that the water per- 
forms a duty of ICX) acres per second foot That is, a con- 
tinuous flow of one cubic foot per second for the season 
will irrigate lOO acres of land. From my experience and 
observation the duty of water in this district varies from 
I j54 to 2 cubic feet per second, necessary to irrigjate a grow- 
ing crop of wheat on eighty acres of land, and that the 
highest duty of water is only attained where its scarcity 
compels the utmost economy in its use. 



RESERVOIRS. 

The subject of storing the surplus arising from storm 
floods and the excessive overflow of the streams at irregular 
periods^ is attracting the attention of all thoughtful men in 
Northern Colorado. And as the settlement of the country 
progresses and the use of water becomes more extended, 
this question will continue to be agitated. But little has 
been accomplished as yet, but there is great need, in times 
of scarcity, for a system of storage under the management 
of State control and regulation. Legislation is very much 
needed upon this important subject. On the head waters 
of the streams are many basins covering hundreds of acres, 
furnishing natural sites for the storage of large quantities 
of water at a minimum cost. 

Rainfall is rarely, if ever, sufficient on the plains of 
Colorado for maturing crops. Therefore, provision should 
always be made for securing elsewhere a supplementary 
supply for the dryest seasons. Whenever sufficient water 
cannot be procured from the natural sources of supply 
direct during the irrigating season, recourse must be had to 
storage in reservoirs, the supply being obtained from the 
natural sources of supply in the non-irrigation season or 
when there is an excess of water above the requirements of 
direct irrigation. 
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A general law should be provided for the condemna- 
tion of reservoir sites intended for independent irrigation of 
lands or supplementing canal supplies. 

First — To store and use the storm-floods or waste 
waters of any stream. 

Second — To divert from the natural channel and use 
the storm-floods or waste waters of a stream. 

Third — To divert from the natural channel and use the 
waters of the ordinary flow of the streams ; provided that . 
prior rights or privileges are not to be infringed upon or 
paramount interests injuriously affected thereby. 

Fourth — Under the regulation of a State Board of 
Water Commissioners with their powers and duties pre- 
scribed. 

Also, a State water-right register of all existing legal 
claims to use of water ; and also a State register of all per- 
mits or water privileges that may be hereafter granted 
should be established. 

In conclusion, I would recommend the following meas- 
ures as tending to secure a more efficient control and equit- 
able distribution of the waters of the State: 

1 . There should be established a State Board of Water 
Commissioners and a State registry of all existing water 
claims. 

2. Provide for the issue of water privileges in propor- 
tion to the water supply in each stream. 

3. Establish a definite standard of measurement for 
water used for agricultural or mining purposes, together 
with regulations from time to time tending to prevent waste 
and guard against the careless use and waste of water in 
irrigation. 

4. State control of the sources of water supply on the 
various water sheds, and allow no interference with the 
same without a permit from the proper authority. 
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A record should also be made of the discharge of each 
stream whose waters are used for agricultural purposes, and 
an act should be passed making it unlawful for any person 
or corporation, except upon a permit from the proper 
authority, to construct any wier or dam across, or partially 
across, or in the channel of any stream within the bound- 
aries of any organized Water Division in the State, or to 
construct any canal in or alongside the banks of any stream 
within any organized Water District in the State. 

Also, the duties of the State Engineer should be better 
defined; Water Commissioners put under bonds for the 
faithful discharge of their duties, and their powers enlarged,, 
making the service more effective. 
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Office of the State Engineer. I 

Denver. Colo.. December i, 1886. j 



To His Excellency y 

BENJAMIN H. E\TGN. 

Governor of Colorado: 

I have the honor to transmit to you the report of the 
transactions of this department during the two fiscal years 
ending November 30, 1886. together with such observa- 
tions and discussions of subjects connected with irrigation 
as may help to advance the agricultural interests of the 
State. 

I have the honor to be, sir, 

Yours very respectfully, 

E. S. Nettleton, 

State Engineer. 



REPORT. 



Summary of Work Performed during the 
Years i885-'86. 



The field work connected with this office has mainly 
been confined to those portions of the State which have 
been organized into water districts, wherein court decrees 
establishing water priorities and amount of appropriations 
have been made. 

The gauging and rating of rivers, canals and ditches 
have been carried on wherever measuring flumes have 
been constructed. The continuous record of the heights 
and discharge of the Cache la Poudre river has been con* 
tinued by the aid of self-registering apparatus in oper- 
ation during the irrigating season, at the gauging station 
erected for this purpose. The results thus far obtained by 
the use of this method of gauging rivers have been very 
satisfactory. They are given in detail for each day during 
the irrigating seasons of 1884-85-86, with a diagram show- 
ing the exact stage of the water during the three years 
named, affording a ready method of comparing the flow of 
one year of water with another. The rough observations 
made on other mountain streams in Northern Colorado, 
show a similar variation in their annual flow during this 
period. 

Section seven (7) of the act providing for the appoint- 
ment of a State Engineer, and defining his duties, requires 
this officer to make, or cause to be made, careful measure- 
ments and calculations of the maximum and minimum 
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flow in cubic feet per second of the water in each stream 
from which water is drawn for irrigation purposes, com* 
mencing with those streams most used for irrigation. 

Although there is but little water, as yet, drawn from 
the Arkansas river for irrigation purposes, when compared 
with its volume, and although there has been no necessity 
for dividing the waters of this stream among the canals 
and ditches on its entire length : yet, in view of the num- 
ber of projected canals of large carrying capacity which 
are located in Pueblo and Bent counties, and also to com- 
ply with a request from the Pueblo Board of Trade desir- 
ing to obtain some reliable data regarding the capacity of 
this stream for irrigating purposes, I have thought it ad- 
visable to depart a little from the plan laid down in the law. 
A temporary gauging station was established in 1885 on 
the river at Pueblo, and one of the registering machines 
belonging to this department was set up in May, and the 
observations have been continued through the irrigating 
seasons of 1885-86, with a few interruptions. Approxi- 
mate velocity measurements have been made, and the daily 
discharge during the irrigating season will be found in the 
report relating to Water District No. 14. 

The rating of the measuring flumes in the several canals 
has been continued through the season of 1885-86. This 
work has consumed the greater part of the time and appro- 
priation allowed for assistants. Owing to the very limited 
amount thus provided for the performance of field work, I 
have only been able to keep one assistant regularly em- 
ployed, and he only during the summer months. In July, 
1885, Professor Elwood Mead was appointed such assist- 
ant, and has so served in the field and office. When neces- 
sary to employ additional assistance, local engineers and 
others have been engaged from day to day, as the necessity 
required. Owing to the fact that this office contains so 
much data and so many records of matter in which so 
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many people of the State are interested, I have found that 
it requires the whole time of at least one person to answer 
the correspondence and furnish the information requested. 
not only from the people of our State, but those of other 
States and foreign countries as well. 

It is somewhat gratifying to know that non-residents 
are making favorable comments on our irrigation laws and 
the system and methods of administering the laws. The 
Wyoming Legislature, at its last session, framed and 
adopted a full system of irrigation laws for the Territory. 
In most instances these laws are an exact copy of those 
adopted by our State and now upon its statute books. 
Nevada has wakened up to the importance of the subject, 
and it is. expected that some legislation will be had the 
coming session, in the way of enacting irrigation laws. 

In the first progress report of the royal commission on 
water supply, appointed by the Parliament of Australia, 
appears the following reference, of so gratifying a nature 
that it is embodied here as of general interest: 

" In all matters relating to irrigation, the knowledge of 
what is to be avoided is of equal value with the knowledge 
of what is worthy of imitation, and this is particularly the 
case in regard to irrigation law. The enactments which 
have proved advantageous, and their particular deficiencies, 
are both worthy of close attention. The central govern- 
ment, having no jurisdiction in the matter of irrigation. 
it is dealt with by each State in accordance with its own 
conditions. As the laws of Colorado are by far the most 
successful, they may be fairly allotted the first place. By 
the Constitution of this State, granted as late as 1876, all 
streams within its boundaries were declared to be public 
property. By special enactment it next provided for the 
proving and registry of every water claim. These were 
allowed by the courts in the order of their priority and 
published as rights. * * * * By these and other 
simpler means, a host of difficulties and cooiplexities were 
escaped; permanence was given to existing works, and 
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/ 
encouragement offered for the construction of new works. 
It is not surprising, therefore, that in mileage of canals or 
acreage irrigated, Colorado more than doubles any other 
State, or that its works are the greatest and most 
permanent, and are most rapidly extending.'* 

The Water Commissioners generally are of the opinion 
that but little change in our present laws is required, as 
well as little need for additional legislation. 

It seems very desirable that a report on the progress of 
canal construction should be continued from year to year. 
In my last biennial report for the years [885-84, a list of 
all the canals in the State having had their priorities and 
amount of appropriations established by court decrees was 
given ; also, a^ far as it was possible to obtain them, the 
names, date, amount of appropriation and location of such 
canals as were filed in the offices of the county clerks, 
under the requirements of section 1720 of the General 
Statutes of Colorado. This list included all the canals in 
the First Water Division, or South Platte drainage, with a 
few exceptions, which were of very small carrying capacity. 
Deeming it important to continue this record, a circular 
letter was sent to all the county clerks and clerks of the 
District courts, inviting them to supply this office with the 
names of canals, names of the owners, the size, grade, 
length, amount of appropriations claimed, name of stream 
from which water is drawn, and date of appropriation. To 
this request some of the county officers have kindly replied, 
giving the desired information. Some have failed to do so 
for want of time, while others have declined on account of 
not being obliged to do so by law. To those who have so 
kindly volunteered to help supply this important informa- 
tion, the grateful acknowledgments of the public arc 
hereby tendered through this department, in the absence of 
any channel through which they can be conveyed. The 
tables fi-om these returns will be found in another part of 
this report. 
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REPORT 

OP 

Elwood Mead, Assistant State EngineeL 



Hon. E. S. Nettleton, 

State Engineer, 

Denver, Colorado. 
Dear Sir: 

I have the honor herewith to submit my report of thfe 
gaugings made by me in the various districts in Water 
Division No. i, during the irrigation seasons of 1884, 1885 
and 1886, in accordance with your instructions, as follows : 

instructions to assistants for rating measuring 

Flumes. 

First — Turn the water out of the canal and examine the 
flume; see that it is clean on the bottom. Examine the 
front end and see that no water can escape under or around 
the sides, and that there are no abrupt projections which 
will cause cross-currents or eddies. 

Second — Measure the width exactly at the bottom, mid- 
dle and high water line. 

Third — Establish a datum point from which to measure 
the depth of water. When it is practical to do so, it is best 
to so locate this point that the measurements can be taken 
inside the lining of the flume, in order to avoid the effect 
of the unsteady surface of the running water. It is very 
important to record the exact height of the water during 
each observation. Note the depth of "dead " water in the 
flume, if there is any. 

Fourth — Turn sufficient water into the canal to fill the 
flume about one- fifth of the capacity of the canal, and do 
not begin taking observations for velocities until the water 
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in the cakial above and below the measuring flume ha^ 
reached a point where it will remain stationary during the 
time the meter is used. Note the precise depth. 

Fifth — Place the meter in the water on onte side of the 
measuring flume: and, when ready, start the revolution 
counter and stop watch at the same instant ; then move the 
meter slowly through the entire cross-section of the water 
area, passing the meter over equal spaces in equal time, 
going from surface to bottom and bottom to surface, each 
time advancing towards the opposite side of flume; when 
this side is reached, stop counter and watch at same in- 
stant. Record in a book properly prepared, the time and 
number of revolutions during the observation. Make at 
least three observations. Should the diflerence in the rev* 
olutions per second exceed one and one-half per cent., re- 
peat the observations till this limit is reached. Before 
changing the depth of water, make three observations of 
one hundred seconds duration of the surface velocity in the 
center of the flume. 

Sixth — Raise the water to another point equal to two- 
fifths of the height between bottom and high water mark, 
and proceed as directed before, and so continue the obser- 
vation till the high water mark is reached. If the result 
from any observation appears to be incorrect, note it, with 
an explanation of its cause, if any can be made. 

Seventh — At the head of the record, enter date, name of 
canal, name and duty of assistant, and the number of the 
meter used. 



The work of 1884 embraced Districts Nos. 3 and 4, or 
the gauging of the canals diverting water from the Cache 
la Poudre and Big Thompson rivers. Nearly all the im- 
portant ditches and canals on these streams are provided 
with measuring flumes built in accordance with the in- 
structions furnished by your office. In the majority of 
cases these flumes were both well built and properly placed, 
and the gauging made accurate and reliable. The method 
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^i gauging Hhe discharge of these flumes has been rttrdtigh- 
•out in accordance with the directions 'given by you for stfch 
work. 

The number of depths a:t which each canai was gauged 
'varied with the height to which it could be filled. The 
smallest number in any canal, for which a table was pre- 
pared, was three, the greatest eleven. The majority of 
«canals were gauged at five different depths, the correctness 
•of each gauging being verified by being repeated from 
(three to five times, and, if there was any discrepency in the 
results, the gaugings were continued until correct results 
were obtained. In the final computation the average of the 
gaugings at each depth was taken. 

Considerable difficulty was experienced in regulating 
the head-gates of the canals along the Cache la Poudre. 
Unless I chanced to met^t tbe superintendent of each canal, 
and secured his services, the gauges were made with no 
.assistance, a somewhat tedious and laborious performance 
at best, and aggravated in this case by the large number of 
railroad ties being floated down the river. These showed 
■a perverse tendency to lodge under the head-gates, and 
gave me considerable trouble. On going to the Big 
Thompson, I secured the assistance of the VV'ater Comr 
missioner, who assisted me in about half the work done 
on that stream. 

The season of 1885 was spent in gauging the canals in 
Districts Two, Six, Eight and Nine, that were provided with 
proper measuring flumes, or such flumes as could be used 
as a reliable substitute. In the last naiped district the 
work was intended to supplement t^at of yourself the year 
previous, but wis not very successful, only two additions 
being made to the list gauged by yourself. Two or three 
other ditches were provided with measuring flumes, but a 
storm two days previous to my visit had destroyed thg 
dams in tb? stream, preyentipg tjjeijr being (illed; 
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In District No. 6, I was able to gauge twelve out of 
the fifty recorded ditches of Boulder and South Boulder 
creeks. While gauging the canals of this district, my 
attention was very forcibly called to a matter to ,which it 
seems proper to refer. This is the wide discrepancy which 
often exists between the decreed and actual carrying 
capacity of ditches and canals. So great was this in some 
instances that the results of the gaugings and the decreed 
capacity seemed to have no connection with each other. 
Ditches were met with having decreed capacities of two. 
three and even five times the volume they were capable of 
carrying, ever have carried, or will probably ever need. 
Other ditches in the same district have decrees which 
fairly represent their actual needs. It needs no argument 
to show the worse than uselessnws of these decrees as a 
guide to the Water Commissioner in the performance of 
his duties. On the other hand^ the amount of uncertainty, 
difficulty and annoyance which they entail on that official 
can only be appreciated by those who have had some per- 
sonal experience in the matter. When called upon to 
make a division of water among rival claimants, the Water 
Commissioner has the judicial decree to guide him in the 
performance of his duties; but to divide water in accord- 
ance with its terms, is, in many cases, a physical impossi- 
bility, and would work great hardship and injustice on 
others. He has, however, no legal sanction for exercising 
his discretion in such cases, and should he do so, becomes 
a violator of the law he was chosen to execute. 

I am lead to speak of this matter because I do not think 
these errors are due to negligence or intentional misrepre- 
sentation, but to a radical defect in the law providing for 
taking testimony. 

To accurately estimate the capacity of a ditch or canal 
requires considerable acquaintance with the laws of hy- 
draulics, and some engineering experience aad judgment,, 
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and however painstaking the judge or referee may be, 
it is not desirable that he should be required to pass judg- 
ment upon the competency of the person or persons mak- 
ing the estimates submitted to him. In most cases it 
would be impossible for him to do it. 

The majority of the decrees of smaller ditches are based 
on testimony of men having no engineering training or 
experience, and however honest the estimate may have been, 
it is in the majority of cases a mistaken one, being almost 
universally too large. The remedy would seem to be to 
permit no decrees to be rendered until the State had been 
represented and an estimate of the capacity of the ditch 
made by some competent and disinterested engineer, either 
the State Engineer or some one selected by him. 

Although speaking of this matter in connection with 
the work in District No. 6. the criticism applies with 
greater or less force to every district visited. While on the 
subject, I will mention another defect of some decrees, 
which is the lack of precision or definiteness. This can 
best be illustrated by an example, which can be readily 
duplicated. Perhaps the most important ditch in District 
No. 5 has a decree for 6480 customary inches, running 
on a grade of eight feet to the mile. In this case "cus- 
tomary inches" means the number of square inches in 
the cross section. This ditch, as before stated, is an im- 
portant one, supplying water to a large number of farmers, 
who have a vital interest in having the amount of water to 
which they are entitled designated as a definite volume, 
capable of being readily determined. In view of the con- 
stantly changing character of the regimen of ditches, the 
failure of this decree to meet such requirements is manifest. 

The twelve ditches measured in District No. 6 com- 
prised the larger and more important ones ; the remainder 
were either without proper measuring flumes or were ex- 
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tremely small. Part of the canals on South Boulder creek 
could not be gauged to their full capacity, as low water in 
the streams prevented their being filled I was assisted in 
my work by the Water Commissioner. 

In District No. 7, only a small part of the canals were 
provided with measuring flumes, and after gauging two of 
these the work was abandoned. 

Only two canals were gauged in District No. 8, these • 
being the only ones found provided with proper measuring 
flumes. While I endeavored to visit every canal, it is pos- 
sible that some were overlooked, as I was alone, and was 
not familiar with the district. 

Considerable difficulty was experienced in properly 
gauging the canals of District No. 2. Large quantities of 
sand are carried from the stream and deposited on the bed 
of the canals during the irrigating season. This is con- 
stantly shifting its position and varying in amount; conse- 
quently the flow of water is not uniform or regular. The 
bottom of nearly every flume gauged was covered with 
sand, sometimes to a depth of several inches. It was 
removed, and the flume kept free during the gauging, but 
a few hours' time sufliced to replace it. The gaugings of 
this district, therefore, can only be regarded as close 
approximations. The amount which the discharge may 
vary from that given in the gauging tables is small ; but, 
such as it is, it cannot be avoided. 

1SSS. 

It had been the intention during the summer of 1886 to 
complete the gaugings of those districts partially rated, 
and, as far as possible, complete the gaugings in Water 
Division No. i, of all canals provided with measuring flumes. 
The work was begun in District No. 5, a number of the 
pj^nf^ls in this ijistrj^t liaving been fafed during tl»^ »wmmer 
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of 1884. In company with the Water Commissioner, I 
began the work early in June. After considerable travel- 
ing and loss of time, and finding no flume built in accord- 
ance with the specifications furnished by your office, and 
only four others which could be used as substitutes, I 
abandoned the work for a time, and the Water Commis- 
sioner prepared and had published in the local papers the 
following notice: 

Water. 



LoNGMONT, Colo., June i, 1886. 

To all Irrigating Canal and Ditch Companies, Owners 
thereof, and others interested in Water District No, 5/ 

The following is a copy of paragraph 181 3, of the Gen- 
eral Statutes of Colorado, for 1883: 

Section 103 (12). "For the more accurate and con- 
venient measurement of any water appropriated pursuant 
to any judgment or decree rendered by any court estab- 
lishing the claims of priority of any ditch, or canal, or res- 
ervoir, the owners thereof shall construct and maintain 
under supervision of the State Engineer, a measuring weir 
or other device for measuring the flow, in cubic feet per 
second, of the water at the head of such ditch, canal or res- 
ervoir, or as near thereto as practicable. The State Engi- 
neer shall compute and arrange in tabular form the amount 
of water that will pass such weir or measuring device, in 
cubic feet per second at the diflerent stages thereof, and he 
shall furnish a copy of a statement thereof to any water 
commissioner having control of such ditch, oyjial or reser- 
voir." (Section 12, pages 12 1-2, Acts 1881.) 

In pursuance of the above, in accordance with instruc- 
tions issued by the State Engineer, *'all who have not already 
complied therewith are hereby requested to construct, and 
maintain a measuring weir or flume as near the head-gate 
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as is practicable. It must be at least sixteen feet long, and 
the same width as the ditch. The top of the floor, or 
flume, must be as near to the grade line or bottom of the 
ditch as is practicable, and be truly level in every direction. 
The sides must be perpendicular and planked or boarded 
up on the inside of posts, and to be of sufficient height to 
carry the greatest quantity of water likely to flow in the 
ditch." 

In consideration of the fact that there will be a scarcity 
of water this season, and urgent need of proper gauging of 
ditches, it is for the best interest of all that compliance 
herewith be made at once. In some cases where it seems 
impracticable, at this time, to construct flumes, as required 
by law, on account of present irrigation, it is urged that 
some present head- gate or other place may be arranged as 
near in the form of the flume required as is practicable, 
that it may be made to answer the purpose temporarily. 

Of the seventy-three ditches and canals in this district, 
onl}' a portion of them are known to me. I have records 
of them all, with the exception of location, owners and 
officers; and many minor ones of which I have not yet 
learned the location, I will be extremely grateful to the 
owners or officers if they will send me by mail, through 
the Longmont postoffice, a memorandum of the section, 
township and range upon which the head-gate is situated; 
as well as the name and postoffice address of the secretary, 
or other authorized person, through whom, as Water Com- 
missioner, I may communicate. In each case being care- 
ful to give the incorporated or legal name of the ditch or 
company. 

Dick Ransom, 

Water Commissioner District No. j. 
Approved : 

ELWoof) Mead, 

Assistant State Engineer. 



After a week's absence I returned to this district, and 
such ditches as could be learned of having flumes which 
could be utilized were gauged. Since that time several 
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ditches have constructed measuring flumes, and information 
has been received of one or two others of whose existence 
we were not at the time aware. 

Nearly all the important ditches of District No. 7 
were gauged the present season; in some cases the 
second set of head-gates being made to do service as a 
measuring flume. Two ditches possessed of flumes could 
not be gauged on account of the head-gates being out of 
order. I was assisted in this work by the Water Com- 
missioner. 

It is to be regretted that the law requiring the construc- 
tion of measuring flumes has not been more generally 
complied with. The value of the tables prepared would be 
greatly enhanced if they embraced all the canals of a dis- 
trict. There ought also to be some provision made for the 
notification of your office of the construction and location 
of measuring flumes. It was always difficult, if not impos- 
sible, for me to get reliable information about this matter 
without making a personal visit, even when I had the 
co-operation of the Water Commissioner. This lack of defi- 
nite information often caused me great loss of time. On sev- 
eral occasions, after traveling half a day to reach a canal, I 
have found my journey a fruitless one and lost the remain- 
der of the day returning. 

That ditch owners have not universally complied with 
the law requiring the construction of flumes is not, I think, 
altogether due to indiflerence or neglect, but to a mistaken 
belief that the rectangular cross-section of the head-gate 
flume will answer as a substitute- — overlooking the fact 
that the variable pressure against the gates, due to the 
fluctuation in the height of the stream, renders the prepa- 
ration of a table from such location impossible. 

In regular measuring flumes the point where the meas- 
urement was made is always apparent upon inspection, but 
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in cases where other flumes were utilized as a substitute, I 
have designated the place of measurement in the notes. I 
have also in the notes, connected with each gauging, men- 
tioned anything which would be likely to assist the Water 
Commissioner in the performance of his duties, and have 
called attention to defects in a few flumes in order that they 
may be remedied when rebuilt. 

The greater portion of this work has been performed 
with Colorado Meter No. 70. Its work has been uniformly 
excellent, even in the gritty and sediment laden waters of 
Bear and Clear creeks. I am persuaded that no other form 
of meter, now in use, would have stood the test equally 
well. 

Respectfully submitted, 

Elwood Mead, 
Assistant State Engineer. 
Fort Collins, Colo., December i, 1886. 



CIRCULAR LETTER TO WATER COMMISSIONERS 
REQUESTING INFORMATION. 



Office of State Engineer, 1 
Denver. Colo., Oct. 11, 1886. j 

Water Commissioner, 

District No, .• 

Dear Sir: 

I desire, at as early a date as convenient, an official 
report of your office as Water Commissioner of District 

No , for the years 1885 and 1886, said report to embrace 

the topics mentioned below, and such additional ones as 
your experience may lead you to deem timely and im- 
portant. 
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First — Date of first notice each year to divide water' 
From what part of the district did the first complaint 
come? What was the stage of water in the stream? 
Explain the course pursued in adjusting and dividing the 
flow of water. 

Second — Give the time employed each year; also, time 
assistant was employed, if such was required. State why 
said assistant was required, and what instruction he received 
from you. 

Tkir/i -Was it necessary to adjust the head-gates fre- 
quently during low water in spring and fall? If so, was it 
on account of fluctuations of the stream, or on account of 
the gates being opened and closed by persons not author- 
ized to adjust them? 

Fourth — What proportion of the ditches have complied 
with the law in erecting measuring flumes? Do you con- . 
sider it of any benetit dividing water, to have measuring 
flumes gauged? Would it be of any service to have a 
measuring flume in the m-ain stream, with an automatic 
registry of the daily amount of water in the stream ? 

Fifth— ^\s the combined capacity of the capals already 
constructed ifi your district equal to the discharge of the 
streams during the irrigating season ; or is there need for 
more canals to utilize the surplus water ? Would you con- 
sider the construction of additional canals in your distirict 
a benefit, or the reverse? 

Sixth — Designate any defects or omissions in the present 
law which, in your judgment, should receive the attention 
of the next General Assembly. 

Sincerdy yours, 

E. S. Nettleton, 

State Engineer 
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COPY OF Circular letter addressed to canal 
owners, calling attention to the law regard- 
ing measuring flumes. 

Sir: ^~ 

The following is a copy of paragaph 1813, of the Gcn- 
al Statutes of Colorado for 1883: 

Section 103 (12). For the more accurate and conven- 
ient measurement of any water appropriated pursuant to 
any judgment or decree rendered by any court establishing 
the claims of priority of any ditch, or canal, or reservoir, 
the owners thereof shall construct or maintain, under the 
supervision of the State Engineer, a measuring weir or 
other device for measuring the flow, in cubic feet per 
second, the water at the head of such ditch, canal or reser- 
voir, or as near thereto as practicable. The State Engineer 
shall compute and arrange in tabular form the amount of 
water that will pass such weir or measuring device, in 
cubic feet per second, at the different stages thereof, and he 
shall furnish a copy of a statement thereof to any water 
commissioner having control of such ditch, canal or reser- 
voir. (Section 12, pages 12 1-2, Acts 1881.) 

In pursuance of the above, you are hereby requested to 
construct and maintain in your ditch, a measuring weir or 
flume, and to have the same completed on or before the 

next; said flume must be erected as near 

the head-gate of your ditch as is practicable. 

It must be at least sixteen feet long, and the same width 
as the ditch. The top of the floor or flume, must be as 
near to the grade line or bottom of the ditch as is practi- 
cable, and be truly level in every direction. The sides 
must be perpendicular, and pfanked or boarded up on the 
inside of posts, and to be of sufficient height to carry the 
greatest quantity of water likely to flow in the ditch. 

If you will send me a memorandum of the width of 
your ditch, near the head, and the depth of water when 
running to its full capacity, I will be pleased to send you 
plans and bill for material. 

Respectfully. 

E. S. Nettleton, 

State Engineer. 
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Water District No. i. 



This district comprises all lands irrigated from ditches 
from the South Platte river between its intersection with 
the State line of Colorado and Nebraska and the mouth of 
the Cache la Poudre. 

Water Commissioner^ Wellington J. Kram. 

Appointed July i6, 1886. P. O. Address, Brush, Weld Co, 



The Water Commissioner in this district, so recently 
appointed, was not, to my .knowledge, called upon to divide 
water. This is the only district in the northern part of the 
State which has failed to have the priority and amount of 
appropriation of the canals therein adjudicated by' the 
courts as is provided by our irrigation law. Steps are now 
being taken to have all the canals prove up their claims, 
and probably before the beginning of the next irrigating 
season court decrees will be rendered. 

Two reasons may be assigned for delaying so long the 
adjudication of the rights and privileges of the lands in this 
district. The principal one is the abundance of water for 
early and late irrigation. This is due to the favorable loca- 
tion of the canals, as they take their waters from the low- 
est waters of the South Platte river lying within the State. 
This stream has been reinforced by all its tributaries con- 
stituting the mountain drainage system of northeastern 
Colorado; so that all the water remaining unused from the 
Cache la Poudre^ St. Vrain, Clear Creek and Bear Creek, 
and a few other small tributaries, finds its way into the main 
stream, and much of it passes down to this district. This 
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amount is largely increased by seepage, which is continually 
going on and increasing each year, and also increasing as 
the area of irrigation is extended, thereby affording a more 
equal and continued supply for water, both early and late 
in the season — an advantage not enjoyed on the streams 
close to the mountains. 

The second reason for so long delaying the adjudication 
of water rights in this district, is the small amount of land 
under cultivation compared with the amount of water at 
command. There are several large and well constructed 
ditches already built which cover large areas of fine lands, 
which are waiting to be occupied by settlers; both State 
and Government lands. 
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Water District No. 2. 



This district consists of all lands taking water from the 
South Platte and its tributaries, except Big Thompson, St. 
Vrain and Clear Creek, between the mouth of the Cache la 
Poudre and the mouth of Cherry Creek. 

Water Commissioner ^ A. C. Todd. 

Appointed March 18,1 884. P. O. address, Evans, Weld Co^ 



REPORT OF WATER COMMISSIONER OF DISTRICT NO. 2. 



Evans, Colorado, November i6. 1886. 

Hon. E. S. Nettleton, 

State Engineer, 

Denver, Colorado : 
Dear Sir : 

I cannot make an intelligent report for the year 1885, 
because I kept no record and have forgotten dates, etc. If 
I remember right, I was not called upon at all in that year, 
there being an abundance of water for all. 

I was called upon by Mr. Twombly, President of the 
Farmers* Independent Ditch Company, on July 4, 1886. 
The water in the river at that time was only seepage, each 
ditch taking all the water opposite the head-gate. Thus 
called upon to give the ** Farmers' Independent," its pri- 
ority rights. I shut down all the gates of ditches inferior, 
allowing only enough for domestic purposes. 

I was employed, in all, twenty-two days. I employed 
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Mr. Koy Kendal, of Platteville, two days in July, because I 
had to visit the upper part of the district, and threats were 
made of opening the gates, etc., in my absence. I em- 
ployed Samuel McAfee two days in August for similar 
reasons. They were instructed to ascertain the name of 
any person unlawfully interfering with the gates, and report 
to me. 

I found it necessary to adjust the head -gates frequently 
during the summer of 1886, chiefly on account of the fluc- 
tuations of the stream. 

I had no difficulty with unauthorized interferenee after 
my first tour of the district. Most of the ditches have 
some kind of measuring flumes, and nearly all have prom- 
ised to have proper ones in before next year. I have taken 
the ground that without these, hereafter, their rights of 
priority will be disregarded. 

I think it would be a benefit to have measuring flumes 
gauged, and also, if possible, to have one in the main 
stream, with automatic register. 

Whether or not the combined capacity of the canals 
already constructed in District No. 2, is sufficient to utilize 
the water of the stream, depends upon whether the amount 
of water equitably belonging to the district, is permitted to 
flow in the river. If it was, I think that, in average years, 
additional canals would be required to utilize the water. 

The fatal defect in the law at present is, in dividing the 
river into two or more water districts, thereby giving all 
the water in the river to the upper district. The Platte 
river, from the mcuntains to the mouth of the Poudre, 
should be one district, and provision made for two sub- 
Water Commissioners, and extra pay to the Water Commis- 
sioner of that district, as the present per diem would not 
pay traveling and hotel expenses. I think, too, that the 
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State Engineer should be clothed with ample powers as 
Water Commissioner-in- Chief. 

All of which is respectfully submitted. 

Andrew C. Todd, 
Water Commissioner District No. 2, 



The* canals in this district receive their water mainly 
from the South Platte river between Denver and Evans, 
This district is like some of those on the Arkansas river, 
situated on one of the main drainage channels from the 
mountain ranges in the central portion of the State; hav- 
ing a water district above it and one below, all on the same 
stream. 

The water for irrigation is mainly that which escapes from 
No. 8, or the one immediately above, on the same stream, and 
that left to flow into it from the tributaries of Clear Creek 
and the St. Vrain. which latter stream is made up by the 
Big and Little Thompson and Boulder Creeks, each of 
these forming separate water districts; so that this is sur- 
rounded by districts all having separate and independent 
decrees respecting priority of appropriations. The law 
requires the Water Commissioner to divide the water in his 
district in accordance with the decrees of the court, giving 
to each canal the amount of water so decreed, if it is 
needed for irrigating purposes. The courts have separate 
and independent decrees on each stream or portion of 
stream, all of which streams furnish water for this district 
only after supplying their own needs. So it will be seen 
that all the water this district is entitled to under the exist- 
ing laws is what is allowed to waste into it from the adjoin- 
ing districts, save the seepage water which comes back 
into the stream, which in this case is not a large amount at 
present. 

The season of 1886 was the first time under the existing 



^8 STAtB ENGINBEB'8 KEPOBT. 

irrigation law where a conflict between water districts has 
arisen. The Water Commissioner says he was called out 
on the fourth of July to divide water, and found only seep- 
age water to divide. Had this state of affairs occurred a 
few days earlier, the loss of crops from lack of water would 
have been considerable ; but, as it happened, this shortage 
occurred between the irrigation of early and late crops. 
From the fourth of July to the twentieth, this district prac- 
tically had no water. I shall refer again to this question 
in another part of my report. 



RATING OF MEASURING FLUMES AND RECORDS OF 
APPROPRIATIONS. 



These tables show the discharge of water through 
measuring flumes at intervals of one-tenth of a foot up to 
the greatest depth gauged, or to the greatest depth which 
could be safely computed in such ditches and canals as 
have complied with the law, by erecting and maintaining a 
suitable device by which the intake of their ditches can be 
determined, together with a record of the priorities and 
amount of appropriation of each of these ditches and 
canals, and the depth of water in the measuring flumes, 
which will give the amount of water to correspond to each 
appropriation. 
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BRANTNER DITCH. 



Table giving discharge through the measuring flume, 
as computed from gaugings made July 9, 1885 : 





Discharae in 
cubic feet 
per second. 


Depth in 
and tenths 


Discharge in 
cubic feet 
per second. 


Depth in 
and tenths 


Discham in 
cubic feet 
per second. 


Depth in 
and tenths 


Discharae 
in cubic feet 
per second. 


0.0 





0.8 

0.9 

I.O 
X.l 
1.2 





1.6 

« 7 
1.8 
1.9 
2.0 
3.1 
3.2 
a-3 


»75 
25.0 
32.5 
40.0 
47-5 
55.0 
62.5 
728 


9-4 

a.5 
2.6 

2-7 

2.8 
2.9 
3.0 
3> 


8a.8 
93.0 
X034 
116.5 
139.5 
143.0 
1560 
169.0 


0.2 

03 
0.4 
05 
0.6 




t 9. 





1.3 ' 6.3 
>.4 , 93 
"•5 1 »3 


0.7 







NoTBS— Gauging made at the second set of head-gates, there being no proper measur- 
ing flume. Ditch badly filled with sand at time of gauging, causing about one foot of 
"dead" water where rated. 



Record of appropriation by the Brantner Ditch, as de- 
creed by the court in the Second judicial district, approved 
April 28, 1883: 



I 



Original construction. 

First enlargement 

Second enlargement.. 
Third enlargement.... 



•■=1 


Year 


No. of cubic 
feet per sec- 
ond in each 
appropriation 


No. of cubic 
feet per sec- 
ond in each 
appropriation 


Depth of water 
in measuring 
flume to give 
corresponding 
quantity. 


I 


x86o 


a9.77 


29.77 


..»6 


4 


1863 


5-93 


3570 


•.85 


27 


1872 


12.18 


47.88 


9.01 


52 


1881 


63.30 


itx.xS 


2.65 
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FULTON DITCH. 

Table giving the discharge through the measuring 
flume, as computed from gaugings made July 9, 1885: 



.=- 1 

« -0 


j 1 

i c .2 ' e Jc 

Discharge in 1'" ^ ^ Discharge in , 'Z^a 
cubic feet [t^a cubic feet ! "|8 £ 

per second. Jy^*o per second. « -o 

1° s ;o S 


Hi 

Depth in 

and 
and tenths 


Dadaxgt 
in cubic feet 
per second. 


0.0 
0.1 

o.a 
0.3 
0.4 
0,5 
0.6 
0.7 
0.8 




0.9 i 11.3 

1.0 1 17.3 

1 
i.x 22.5 


1.8 
1.9 
2.0 
2.1 


69.2 
77-3 
86.2 

95-5 
«05.5 
X16.0 
X27.0 
«39-4 
t5a.7 


a-7 
2.8 
2.9 


169.0 




186.5 




204.5 







33 

72 


1.4 ' 407 ; »3 

1 

1-5 j 47-4 1 2.4 

1.6 1 54.0 a -5 

1.7 ' 6».3 1 a6 

1 






Notes— Flume properly built and located, but guaging slightly affected by the accu- 
mulated sand on the bottom of the canal. Gauged to a depth of 2.8 feet. 



THE FULTON DITCH. 



Record of appropriations of the Fulton Ditch, as de- 
creed by the court in the Second judicial district, and ap- 
proved April 28, 1883: 



Number. 


Year. 


No. of cubic 
feet per sec- 
ond in each 
appropriation 


No. of cubic 
feet per sec- 
ond in all 
appropria tion 


Depth or water 
in measuring 
flume to give 
cMirespondlng 
quantity. 


8 


1865 


79-70 


79.70 


1.93 


43 


Z876 


74.35 


I X53.95 


2.<I 


51 


1879 


50.23 


'< 204.18 2.90 


56 


1882 


a44.5a 


1 448.80 


! 



Original construction I 

First enlargement . 

Second enlargement I 

Third enlaiigement 1 
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THE FARMERS' INDEPENDENT DITCH. 

Table giving discharge through the measuring flume, 
as computed from gaugings made July ii, 1885 : 



& 1 


Discharge in 
cubic feet 
per second. 


n 


Discharge in 
cubic feet 
per second. 


hi 


Discharge in 
cubic feet 
per second. 


.s •§ 

ft 


Discharge 
in cubic feet 
per second. 


o.o 

O.I 

o.a 
0.3 
04 
0.5 
0.6 
0.7 
0.8 


5.1 
8.8 
M.O 
19.8 


0.9 
1.0 
I.I 
1.3 

«-3 
14 
»-5 
1.6 
1.7 


36.5 
34.4 
43.4 
50.3 
58.3 
66.9 
74.0 
83.0 
90.0 


«.5 
a.6 


,8.0 

106.0 
114.0 
1 39.0 
130.0 
138.3 
1463 
«54.4 
i6a.4 


3.7 

3.8 

39 
1 3.P 

i 

1 

1 

1 


«7o.5 
178.6 
186.6 
«94.7 



N OTIS.— Canal gauged between the depths of 0.67 and 3.30 feet; the remainder are 
estimated quantities. Rating interfered with by sand in bottom ot ditch; results only 
approximatdy correct. 



Record of appropriations by the Farmers' Independent 
Ditch, as decreed by the court in the Second judicial 
district, and approved April 28, 1883: 



m 









7 & 



llJil 



tt^ Ol m o c d 



Original construction I to 

First enlargement I 45 

Second enlargement 50 



1865 
1876 
1879 



61.60 ' 61.60 
85.40 14700 
373>oo 53O.0O 



I 33 
2.41 
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THE EVANS DITCH NO. 2. 



Table giving the discharge through the measuring: 
flume, as computed from gaugings made July 12, 1885 : 



Depth ID feet 
and tenths. 



0.0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 



Discharige 

in cubic feet per 

second. 



0.0 
1-7 
4-4 
9.8 
30.8 
308 
40.0 
48.0 



^r.J:.^"' I -4S"- 



0.8 
0.9 



55 1 
61.9 





10 


68.4 






74.6 






81.0 






88.0 






96.« 






106.0 



NoTBS.— This flume has aprons at both the upper and lower ends. The lower apron 
had sprung up in the middle, and interfered with the uniformity of the current through die 
flume and impaired the accuracy of the rating. But little sand had accumulated in the bed 
of the canal ; it being a marked exception to the rule in this district. Not sufficient water 
to rate the flume higher. 



Record of appropriations of the Evans Ditch No. 2, as 
decreed by the court of the Second judicial district, and 
approved April 28, 1883: 





1 

Appropria- 
tion priority, 
number. 


Year. 


Number of 
cubic feet per 
second in each 
appropriation. 


Number of 
cubic feel per 
second in each 
appropriation. 






187. 
1875 


177.07 
23698 


17707 
40405 


First enlargement 


1 40 
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BUCKCR DITCH. 

Table giving the discharge through the measuring 
flume, as computed from gaugings made July 14, 1885 : 



Depth 

in feet and 

tenths. 


Discharge 

in cubic feet per 
second. 


Depth 

in feet and 

tenths. 


Discharge 

in cubic feet per 
second. 


Depth 

in feet and 

tenths. 


Dischaige 
in-cubic feet per 


0.0 


0.0 

3-9 
6.1 
9.6 
13.2 
16.8 
909 

95.» 


0.8 

0.9 
1.0 
I.I 
1.2 
>.3 
'•4 
1.5 


30.0 
35 
404 
45.6 
54.0 
61.4 
68.8 
76.« 


1.6 


83.9 


a 






0.3 
0.4 
05 
06 

















0.7 











No TM Fhime to this canal in bad condition ; canal should be rfrated. Not water 
sufficient to rate higher. 



Record of appropriation by the Buclcer Ditch, as de- 
creed by the court in the Second judicial district, and 
approved April 28, 1883: 



! Appropria* 

tion, 
1 number. 

1 


Year. 


Number of 
cubic feet per 
second in each 
appropriation. 


Number of cubic 
feet per second 
in aliof the ap- 
propriations. 


Oriffinal constructioa 


49 


1890 <4* B** 


121.87 









The object of gauging or more properly rating the 
measuring flumes in the head of canals is to aflbrd ready 
means of ascertaining the quantity of water taken into the 
canal simply by observing the depth. With a gauge rod 
permanently fixed in the flume, and a table giving the dis- 
charge in cubic feet per second at any stage of water, a 
Water Commissioner or any other person can at a glance 
5 
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tell the exact amount of water flowing in the canal, or can 
tell exactly when the canal is taking its legal appropriation 
or any proportional part thereof. Triplicate copies of the 
ratings are made in the above form. One is retained in this 
office, two are sent to the Water Commissioner, with in- 
structions to deliver one copy to the owners of canal. The 
tables are of great service to the Water Commissioner, and 
entirely overcome the unsatis&ctory results occasioned by 
guess work, besides being exceedingly convenient for the 
canal owners and their superintendents. The State Engi- 
neer hopes to induce some of the owners of large canals 
to attach to the measuring flumes of their canals an auto- 
matic registering machine, whereby a continuous record of 
the " intake'* of their canals will be recorded. The benefits 
of having such a record can hardly be estimated, some of 
which will be to furnish accurate data from which can be 
determined the duty of water with great precision when 
the area of land irrigated is known, and to furnish the 
Water Commissioner an excellent "tell-tale" ot any un- 
authorized interference with the head-gates of the canal. 

To some, this attempt to measure water with so much 
precision may seem uncalled for. When we consider that 
water is yearly becoming more and more valuable for irri- 
gation purposes in many parts of the State, and that a 
cubic foot per second is worth in perpetuity from ^750 to 
$1,000, it will be seen that the quantity of water that some 
of our large canals carry represents large money value. 

When water is plentiful it does not matter what amount 
is taken from the stream. 

A rope was once thought good enough to measure land 
that now has become valuable and demands steel tape 
measurement 
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Water District No. 3. 

This district consists of all lands irrigated from ditches 
taking water from the Cache la Poudre and its tributaries. 

Water Commissioner, B. S. LaGrange. 

Appointed July 9, 1880. P. O. Address, Greeley, Colo, 



REPORT OF WATER COMMISSIONER OF DISTRICT NO. 3. 



Greeley, Colo, December ii, 1886. 

E. S. Nettleton. 

Slate Engineer, 

Denver , Colorado, 
Dear Sir: 

Your circular, bearing date October 11, 1886, requesting 
an official report of my duties as Water Commissioner of 
District No. 3 for the years 1885-86, is at hand, and I 
respectfully submit the following in answer to the several 
questions therein propounded: 

The date of first notice in 1885, to divide water, was the 
twenty-fifth of July, coming from the lower part of the dis- 
trict. The method of distributing the water according to 
priority of appropriation was, ill this case, strictly adhered 
to; and, as the quantity of water was sufficient for all pur- 
poses when properly adjusted, the matter was regulated to 
the satisfaction of all concerned. 

The time occupied by me in the dicharge of my duties 
during the year was thirty (30) days; that of my assistant, 
twenty-five (25) days. 

During this year, there being an abundance of water for 
all the requirements of early irrigation, such as for the 
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grasses and cereals, I was not called upon until the date 
above mentioned, and then only to equally adjust the 
amounts among the several appropriators as their needs 
required. This adjustment continued, under the super- 
vision of the Assistant Commissioner, until August i6, 
when I received a notice from the lower end of the district 
calling for an increased supply of water for the irrigation of 
corn, potatoes and alfalfa, these crops requiring later irriga- 
tion than the cereals, nine-tenths of the area of growing 
crops of this character being in the lower portion of the 
district, from twenty to forty miles from the foothills. 

Immediately upon receiving this notice, I ascertained 
the amount in the weir at the head of the district, and pro- 
ceeded to distribute the same to those canals where it was 
most needed for the growing crops, and instructed my 
assistant to always have due regard for all prior claims 
whenever needed far actual use. 

During the balance of the season several slight changes 
were made from time to time in the canals at the upper end 
of the district, where my services in this particular were 
called for. 

No losses or hardships occurred in this district for lack 
of water for irrigation of all crops grown during the year. 



REPORT FOR THE YEAR 1666. 



The number of days I was employed amounted to 80; 
that of my assistant was 25 days. To give you a better 
idea of the work for this year, I submit extracts from a 
diary kept during the season: 

April IS — Received notice from State Engineer to meet 
him at Fort Collins and go with him to the measuring weir 
in the Cache la Poudre river, near the foothills^ for the pur- 
pose of setting an a^utQixxatic reg^ister in plaice fojc the eaau* 
ing season's work.. 
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April 20"^Assisted in setting register in place; adjusted 
same; examined weir, and found flow slightly raised at a 
point near the center of the cross-section, at lower edge ; 
found it in need of repairs. 

Apri/ 21 — Examined all canal head-gates and weirs on 
south side of the river in Larimer county. Found all in 
good shape for accurate work except Pleasant Valley and 
Lake Canal. The weir is not level, has an excessive grade, 
and I doubt if accurate results could be obtained from it in 
its present condition. 

Apri/ 22 — Examined all canal head-gates and weirs on 
north side of the river in Larimer county, and found all in 
good shape, except the head-gates. Also began examina- 
tion of head-gates and weirs in Weld county. 

April 2^ — Finished examination in Weld county, and 
found head-gates and weirs in good condition for general use. 
Received notice from Baxter Hilton and others on Lone Tree 
creek that they were being deprived of the use of their claim 
to water from said stream by a subsequent claimant. 

April 26, 2 J — Visited Lone Tree creek to make investi- 
gation. Found that the ''subsequent claimant** had turned 
all the water of the creek, at a point above the other claim- 
ants, into quite a recently constructed ditch, running the 
same into and through the channel of said ditch, its entire 
length, and thence out on unbroken sod land, not enclosed; 
in my judgment, *'a sheer piece of cussedness.'* There 
having been no adjudication of water made upon this 
stream, and no decrees rendered, I had no power to act 
in the premises. [Subsequently it was ascertained that this 
stream was not in District No. 3, not being a tributary of 
the Cache la Poudre. At the June term of the court in this 
district, a temporary injunction was applied for and granted 
to the parties aggrieved ; and at the October term steps 
were taken for a final adjudication and settlement of all 
disputes among rival claimants on this creek.] 
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May ig — A call for a division of the water was made 
upon me by the officers of the canals in the lower part of 
the district. An examination showed that there was a 
sufficient supply for all uses when properly regulated, so I 
instructed my assistant commissioner to so adjust the head- 
gates on some of the subsequent canals by partially dimin- 
ishing their quantities, so that the needs of all were satisfied. 
It may not be out of place here to remark that the unusual 
and excessively high temperature all through the month 
of May caused the snow on the water shed, supplying the 
water for this district, to melt rapidly away and run off in 
large quantities before the usual season commenced, rapid- 
ly depleting the quantity required for early irrigation of 
cereals and grasses, which usually commences about June 
I, and extends to July 20 or thereabouts. Also, this ex- 
ceeding high temperature through the month had the effect 
of depleting our soil by evaporation of all moisture, neces- 
sitating an unusual early irrigation, which resulted in this 
early call for a divison of water. 

June 8 — No further call was made upon me until this 
date, when the officers of the town of Greeley, and the 
Greeley Irrigation Company called for a further division. 
As in the former instance, I instructed the assistant commis- 
sioner to reduce all subsequent canals again, to meet the 
requirements of previous claimants. 

June 21 — Under instructions previously given to my 
assistant to closely observe the state of water at the weir 
on main stream ; and, if falling rapidly, to proceed at once 
to a closer division (always keeping prior rights in view), 
without further notice, he on this date began active opera- 
tions. The water at the weir of main stream indicated only 
137s cubic feet per second. This necessitated a very close 
division and policing of the stream throughout the entire 
district. 

June 2j, 24, — Made a closer inspection of all canals in 
the district and found that the present supply was inadequate 
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for all; and as the amount in Larimer County canal was 
being rapidly exhausted, I immediately notified the com- 
pany of the situation and the necessity of immediately 
drawing from their reservoir, situated high up in the moun- 
tains at the head of the stream. A conference was held, 
and the situation discussed; it being ascertained that it 
would require about twelve or fourteen days to finish irri- 
gating all crops under this canal, and an amount of at least 
1 20 cubic feet per second be necessary for this purpose. The 
storage capacity of this reservoir is 1 14,000,000 cubic feet. 
The graduated amount for each consecutive 24 hours for four- 
teen days, having been ascertained, it was found that it would 
exhaust the reservoir at the end of that time. This tabulated 
statement of amount was immediately forwarded by courier 
to the agent in charge of the reservoir, some seventy-five 
miles away. Careful observations were to be made at wier 
in the canon to obtain results ; but owing to a very heavy rain 
storm on the North Fork of the Cache la Poudre, above the 
weir, no definite results could be obtained, the stream and the 
water from the reservoir amply supplying all the canals. 

Returned to Greeley and conferred with County Com- 
missioner Hotchkiss and others as to the advisability of 
appointing a deputy commissioner to assist in the distribu- 
tion of water and to police the lower end of districts, to 
prevent waste, which was considered favorably. 

June 26 — Appointed E. E. Baker as Deputy Water . 
Commissioner to act in my absence. He at once qualified 
and entered upon the discharge of his duties, being fur- 
nished with all the necessary instructions and records. 
From this date until August 4 there was a gradual decrease 
of the water supply in the stream. Distribution by priority 
of right had been in most cases adhered to through the 
month of July. 

The method and character of the work the annexec^ 
table will best illustrate : 
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August s — Examined gauge at Hottel's mill; found not 
enough water going below to the lower portion of district 
Examined all the canals in Larimer county; also weir in 
canon, and found only 264 cubic feet per second at this 
point 

August 6 — Gave instructions to deputy to send more 
water below, as parties were in need of it for the irrigation 
of the potato, corn and alfalfa crops. 

At this time, there being only 264 cubic feet per second 
of water in the weir at the canon, it became a question of 
grave doubt with the Commissioner whether the large area 
in crops at the east end of the district, as also the market 
gardeners at the upper end, would not prove an entire fail- 
ure if the present method of distribution was adhered to. 
Domestic use from the canals was entirely out of the ques- 
tion ; but the most important and vital one to the public 
interest was how to mature the late growing crops incident 
to this part of the season. 

It became apparent that, to distribute the water on hand 
(264 cubic feet) for domestic use and for irrigation into 
three hundred miles of main canals, varying from eight to 
thirty feet in width, under a temperature up into the 80° 
from day to day, would result in its entire absorption and 
evaporation; but if the amount could be concentrated and 
alternated in the canals in greatest need of water, it would 
be to the general interest of all concerned. So a proposi- 
tion of this kind was made to the parties interested in the 
upper part of the district and agreed to. The trustees of 
several canals at Greeley were consulted and a plan sub- 
mitted, which resulted in the passage of resolutions leaving 
the matter entirely to my discretion. 

August p — The work of distribution by rotation com- 
menced, shutting off all canals having least use, alternating 
with some of them every two or three days, as necessity 
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demanded. Amongst others, a larger period was required, 
reaching five or six days, as the distance from base of 
operation indicated. The lesson to be drawn from this is 
that the system of rotation in this district should be estab- 
lished when the volume of water in the stream has decreased 
to a certain amount; say 500 cubic feet per second. This 
method was continued up to September i, when the limit 
prescribed by statute for compensation of Commissioners 
for services expired. But, as there was still need for a con- 
tinuation of further services, the officers of the canals most 
interested agreed to compensate me for all time required to 
regulate the distribution and police the streaqi, which con- 
tinued until September 16, an additional period of sixteen 
days. 

The results were very satisfactory to all parties inter- 
ested. So far as known, no hardship or loss of crops 
ensued in this district for the want of water. 

I append herewith a table giving canals in this district 
requiring water late in the season. 
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The season of 1886 was characterized by an unusual, 
excessively high temperature, commencing early in May, 
and continuing throughout the irrigating season, -making it 
necessary to irrigate oftener than in previous years. Still, 
notwithstanding the early depletion on our water shed of 
the snow upon which our supply of water so much depended 
and its rapid running off in the early part of May,' before 
the beginning of the active irrigating season, it has been a 
period of great fruition for all of the agricultural under- 
takings in the district This result is absolutely due to the 
very wise policy of the State in its supervisory and police 
powers, as delegated to the various officials connected with 
our irrigation system, directing them in the discharge 01 
their duties. Although the system, as adopted, seems to be 
quite a success, yet there are other improvements that 
might be made which would render it more certain and 
effective. 

All private and corporate canals, after the water has 
been segregated from the main stream, should be held 
more strictly accountable for its use, even after it has been 
distributed to the laterals from their canals. The present 
decrees and law, a copy of which is here annexed, and which 
has been served upon all owners of canals in this district, 
would .seem to be sufficient. 

NOTICE. 

To the Trustees of Canal: 

Your attention is hereby called to section seven (7) of 
the Decretal Order in adjudication of the priority of right 
to the use of water for irrigation in Water District No. 3, 
which is as follows, to wit : . 

•* No part of this decree shall be taken or held as adjudg- 
"ingtoany claimant, or precentor future representatives 
*' of any claim to any ditch or canal or reservoir, or any 
"party, holding, using or controlling the same, any right to 
" take and carry, by means of any canal, ditch or reservoir 
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•* herein mentioned, or by virtue of any appropriation herein 
•• adjudged, any water from any natural stream, except to be 
*• applied to the use for which such appropricUion has been 
•* made; nor allow any excess use or waste of water what- 
•* ever; nor to allow any diversion of water except for lawful 
<* and beneficial uses" 

In accordance with the above order, and by virtue of the 
authority in me vested by the laws of Colorado, as Com- 
missioner of Water District No. 3, I hereby give notice that 
the provisions of said order must be strictly observed. 

B. S. LaGranoe, 
Dated : Commissioner, 

Fort Collins, Colo., Aug. i. 1884. 



The foregoing Decretal Order is based on the following 
statutory provisions, found on page 566 of the General 
Laws of the State of Colorado : 

Sec. 1734. Running excess of Water forbidden. 

During the summer season it shall not be lawful for any 
person or persons to run through his or their irrigating 
ditch any greater quantity of water than is absolutely neces- 
sary for irrigating his or their said land^ and for domestic 
and stock purposes; it being the intent and meaning of 
this section to prevent the wasting and useless discharge and 
running away of water. 

Sec. 1733. Penalty for Violation of this Act, 

Any person who shall wilfully violate any of the provi- 
sions of this act, on conviction thereof before any court 
having competent jurisdiction, shall be fined in the sum of not 
less than one hundred (lOO) dollars. Suits for penalties 
under this act shall be brought in the name of The People of 
the State of Colorado. 



It will be seen that police power is confined to the 
stream alone, and does not apply to any of the canals or 
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their laterals, and therefore cannot be made as effective as 
it should be. This is one of the defects in the present law 
which should be remedied. Such power should^be made 
to embrace: 

First — The State Engineer. 

Second — The commissioners of all water districts. 

Third — The superintendents of all canals and laterals. 

Each accountable to and under the control of his superior 
. in the order named. This would create a complete super- 
visory board of control over all water used for irrigating 
purposes and become certain and effective in its economi- 
cal distribution. 

The combined capacity of the canals already constructed 
in this district are not equal to the discharge of the stream 
during flood tide. The agricultural area could be doubled 
if a complete system of impounding the surplus water that 
escapes and runs to waste before the season of early irriga- 
tion commences. The combined intake of all our canals 
on the main stream does not exceed 3,000 cubic feet per 
second, and in most years the quantity flowing in the 
stream at flood tide is double this amount. About 600 cubic 
feet per second are used for the early irrigation of natural 
meadows lying along the stream. 

When the season for the irrigation of cereals com- 
mences, the intake of the canals most used for this purpose 
amounts to 2600 cubic feet per second; an ample supply 
at this time for all lands in cultivation. At present we 
have all the canals needed to meet the requirements of our 
people. 

For a period of fifteen years I have been closely con- 
nected with the development of our agricultural resources, 
and with the establishment and growth of the irrigation 
system by which this important and rapidly growing in- 
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dustry is fostered. At first there were no regulations and 
no system for the equitable or economic distribution of 
water. All was in a state of uncertainty. Each man 
attended to his own head-gate, and there were no defined 
rights he was bound to respect. There was no basis of 
credit in land and water holdings. All was uncertainty^ 
confusion and anarchy. Since then, through legislation 
from time to time, such basis of credit has been established, 
and confidence restored under the very wise laws at pres- 
ent governing the administration of our water system. It 
has given general satisfaction in this district, and is acqui* 
esced in and endorsed by all who desire good order, peace 
and harmony, which are so essential to success in any 
enterprise, public or private. 

Our present laws are good, sound and wholesome ones, 
when properly understood and intelligently administered, 
and but very few changes are required to make them more 
effective and satisfactory. 

Some of the most important changes are here noted : 

FiVj/— The power and duties of the State Engineer 
should be better defined. 



Second — The cubic foot per second should be established | 

as a unit of measure. In our district this method of deter- i 

mining quantity is the accepted standard, and gives satis- 
faction to all concerned. ' 

Third — Section 17 14 of the General Statutes should be ! 

repealed. It is not practicable in connection with our sub- 
sequent laws regulating distribution, and practically has 
been superseded. 

Fourth — To make our records certain and complete, all 
our main canals should have in their measuring weirs an 
automatic water register, so that certain and definite quan- 
tities can be ascertained at any hour or day, or for siny 
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number of days that may be required during the irrigatiDg 
season^ as an attachment to our police regulations, and 
would be of great use in preventing an interference with 
the system of regulation. 

I find the use of a measuring flume in the river an abso- 
lute necessity, and had it not been for the one in the stream, 
the difficulty of dividing the water in seasons of varying 
supply, to the satisfaction of all concerned, would have 
been such that I should have resigned my position rather 
than make the attempt to do justice to all concerned. 

The indifference shown by many of the operators of 
canals to the law regarding measuring flumes in canals, 
indicate the necessity for some amendment to the present 
law by which their construction can be required under a 
suitable penalty, or the Water Commissioner be authorized 
to put such measuring flumes in at the expense of the own- 
ers of the canal, after due notice has been given. Many of 
the headgates on the canals in this district are not in proper 
condition for speedy and effective work. Too much time 
is required to adjust them. It seems to me that the canal 
companies, in their own interest, would feel it their duty to 
place them in good repair in order that their own safet}* 
might he insured, as well as an aid to the Water Commis- 
sioner in the exercise of his duties. It seems to me, where 
such large interests are dependent upon the success or fail- 
ure of our agriculture by irrigation in this arid region, 
where the element upon which we so entirely depend is so 
variable and its volume of supply continues for so short a 
time, that every facility should be given the Water Com- 
missioner for speedy and effective work ; both by the State 
through its legislative enactments, and by the corporations 
and individuals directly interested therein. 

Another matter of direct importance, which I desire to 
comment upon, is the "domestic use'* of water from irrigating 
canals. The proper construing of this term presents a 
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difficulty often met with, especially during seasons of 
scarcity of water, and some method should be prescribed 
to meet the difficulty. It is a question whether "domestic 
use" applies at all to canals constructed for irrigating pur- 
poses; and, if so, what are its limitations — whether it applies^ 
to the supply of extensive herds of stock, gardens, orchards, 
etc., etc., or is strictly confined to domestic or house use. 
It is my opinion that the duties of a Water Commissioner 
do not cover the distribution of the water in canals for this 
purpose. 

The maximum period of time ih which Water Commis- 
sioners are legally paid for services performed, has proven 
too small in this district, as it doubtless is in similar large 
districts in the State. It should be increased, or the period 
be fixed by the County Commissioners, both for the Water 
Commissioner and his assistant. This is shown in an 
earlier paragraph reciting the fact that the canal companies 
continued my services after the period required by law had 
expired. 

The necessity for the establishment of a bureau in the 
State Engineer's office, where all papers connected with 
the system of irrigation shall be a matter of record, is 
apparent to all who watch the growth and importance of 
the subject. All decrees, priorities, appropriations, etc., 
should be here preserved for reference by those interested j 
the whole under the control of the State. 

Respectfully submitted, 

B. S. LaGrange. 

Water Commissioner. 



The practical benefits of our irrigation laws are better 
exemplified in this district than in any other in the State, 
in the following respects: 
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First — The limit of four years in which to open any 

question concerning the priority and appropriation among 

claimants having expired, the decrees relating to over fifty 

ditches and canals are now fully established, and have 

•become final. 

Second — The river from which the canals draw their 
water has been accurately gauged, and records of the daily 
flow through the irrigating season of the last three years 
has been taken and filed for future reference. 

Third — Nearly all the canals and ditches have been sup- 
plied with measuring flumes as well as the river itself 
There thus follows an ease and certainty about the work of 
the Water Commissioner, and a confidence in his adminis- 
tration. 

Fourth — The first Water Commissioner, appointed six 
years ago, has .been continued in office, and has so famil- 
iarized himself with the needs of the irrigators in his dis- 
trict as to be able to do justice to all concerned, and to the 
satisfaction of irrigators in a district having many large 
canals within its boundaries. This results from a long 
experience and close observation which cannot be expected 
from such officers during their first or even second year of 
service. The people have confidence in the Commissioner 
to so great an extent that they believe what he does is for 
the general good, and they submit to his decisions, though 
he may at times deprive them of water which they might, 
under a strict construction of the law, have a legal claim 
upon, in order that he might make a more equitable use of 
the same under the assumed right he epcercises in using 
discretionary power to determine its beneficial use as con- 
templated by law. 
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IRRIGATION WATCR OF THE CACHE LA POUDRC RIVCR, 

AND ITS Duty. 

In my report for 1884, I gave an account of the method 
of gauging and recording continuously throughout the irri- 
gating season, the discharge of the Cache la Poudre river. 
The report also contained a table, giving the discharge for 
that season. 

This record has been continued throughout the season 
of 1885 and 1886, and, besides showing the remarkable 
fluctuation in volume of the stream in the three seasons in 
which the record has been kept, it furnishes reliable and 
important evidence on some obscure and vexed questions 
of our irrigation practice. 

Some of these questions are intimately connected with 
the progress and development of our irrigation system, and 
will probably receive attention from the next General 
Assembly; and as the character of the soil and methods of 
agriculture which prevail in this district are very similar to 
those of the other water districts, in the eastern part of the 
State, I have thought it both proper and profitable to call 
attention to the more important features of this record. 

The river begins to rise in April and attains its maximum 
discharge in June, after which it begins to decline, and con- 
tinues to do so throughout the season, save when influ- 
enced by local storms. It has, in common with all moun- 
tain streams, a daily variation, or a rise and fall in each 
twenty-four hours, which is quite marked from about the 
first of May to the last of August. The cause lies in the 
more rapid melting of the snow •on the mountins during 
the day. The greatest variation due to this cause within 
the time the records have been kept, was during the week 
ending July 1, 1884, which amounted to nearly eight inches 
in the height of the river, or a difference of 1,500 cubic feet 
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per second discharged. The hour at which the maximum 
discharge is reached changes as the season advances, and 
the snow melts from the lower ranges. In May the point 
of maximum discharge is reached about 4 a. m., the mini- 
mum about 7 p. m. Later in the season both hours are 
later, and by the last of July the maximum flow occurs at i 
p. m., the minimum at 3 a. m. 

Of the fluctuations due to storms, the most noted in 
1884 occurred during the night of May 20-21, when the 
river rose nearly two feet in six hours, increasing in volume 
from 3,153 cubic feet per second to 6,848 cubic feet per 
second. The most noteworthy storm of 1 886 was on August 
18, when the river rose from a depth of 2.2 feet to 5.7 feet 
in thirty minutes, reaching the highest point of the season. 
It subsided almost as quickly as it rose. 

Beginning with 1884, each succeeding year shows a 
marked decrease in the volume discharged. Some idea 
can be had of the falling off in volume from the fact that 
more water passed through the measuring flume in one 
month (June) in 18S4 than was discharged during the entire 
season of j886. 

The following table shows the total monthly discharges 
of the river in cubic feet during the irrigating season of the 
past three years : 



May 

June 

Juiy 

August 

September 

Totals.. 



1884. 



6,783,093,640 

13,490,090,864 

5,7x1,910,320 

« 
2,020,116,353 

_ 789.995.808 
27.795,406,884 



1885. 



3.799.7«9*»58 

7.543.9a».39a 
4.97*.772.03» 
».758,447,6»9 
705,681,07a 
18,780,541,372 



1886. 



3,505.643,848 

4,861,777.075 

t,8a4,376.457 

906,394.367 

479.«58.5a6 



".577,449.»73 
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It will be observed from the above, that the volume dis- 
charged during the irrigating season in 1884 was more 
than double that of the same time in 1886, and Silmost 
equal to the combined discharges of the two succeeding 
years. 

Whether this decrease has any connection with the 
destruction of the forests that covered the water-shed of 
the river, it is too soon to determine. The probabilities 
are that it is accidental, or rather, the normal variation in 
volume which we may expect from season to season. The 
year 1884 was one of unusually abundant water supply, 
the largest of which we have any record. Whether we 
have reached the opposite extreme is to be doubted ; the 
prevailing impression in the district being that there have 
been seasons of smaller discharge than the last, since irri- 
gation began here. Nearly the whole of the discbarge of 
the present season was utilized and needed for the cultiva- 
tion of crops, and, as there are large areas of unoccupied 
lands under several of the existing canals, the era of bene- 
ficial canal building on this stream is probably past. Aside 
from the expansion of the irrigated area, by bringing the 
unoccupied lands, situated below existing canals, under 
cultivation, we must rely on the reinforcing of such streams 
as can be so increased, or by the construction of reservoirs, 
for the further extension of the agriculture of this district. 



THE DUTY or WATER. 



The record and gaugings of this stream for the past 
two years furnish the most trustworthy data for estimating 
the duty of water, of any yet available in this State. Dur- 
ing the season just closed, from the middle of June practi- 
cally the whole of the volume was utilized, and was used 
in a careful and economical manner. We have the quantity 
of water used, and can determine closely the area on which 

8 
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it was used. This area is about, 125,000 acres in round 
numbers. The usual method of estimating the duty of 
water', is to average the amount required for the irrigating 
season, commonly considered in this State as extending 
over a period of one hundred days. In the following esti- 
mate, however, I have, for convenience, considered it as 
including the four months of May, June, July and August, 
computing the duty for each month separately, and then 
the average season. The table includes the entire discharge 
for both May and June, although a considerable percentage 
of the water ran to another district, and was used on other 
lands. The estimate is to that extent below the truth. 

Table showing the duty of water from the Cache la 
Poudre river, in District No. 3, for 1886: 



MONTH. 


Average discharge 
in cubic feet 
per second. 


Total number of 

acres 
under cultivation. 


Dutv of each 
cubic foot 
per second. 


May 

lulv 


1.308.8 

1.875-7 

684.9 

292.4 


125,000 
125,000 
125,000 
125.000 


95-5 
66.6 
182.5 
497.5 


August 


Avenge 


1,040.4 


125,000 


193.0 



It may be urged that this does not represent the normal 
duty of water which this year was high, because no more 
was to be had. So far as the scarcity having led to a more 
economical use than has hitherto been customary, it is 
undoubtedly true ; but, taking the district as a whole, the 
percentage of loss, or shortage of crops, was very small, 
and was principally near the ends of the large canals. 
Much of this lack of water could have been averted by 
more efficient distribution and canal management. More 
water could have been used to advantage in July and 
August, but more than enough to supply this lack ran to 
waste in May and June. So that, while the duty was above 
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the average practice for the last two months of the season, 
it was undoubtedly below the truth for the first two. The 
average, therefore, cannot be considered excessive. 

The usual method of estimating the duty of water only 
includes the quantity delivered from the main canal into 
the lateral, and does not take into account any portion of 
the loss from percolation and evaporation during the pass- 
age through the main canal from the head to the point 
where delivered. The canals on the Cache la Poudre vary 
in length from five to fifty miles, and the loss by evapora 
tion from their surfaces must be considerable. No correction 
for this loss was made, because a considerable portion of 
the water lost from canals by percolation and waste from 
flumes finds its way into other canals or the river, and is 
utilized. A large percentage of the waters escaping from 
canals in this manner, however, is lost, being evaporated 
from the surfaces of the marshes and overflowed lands 
between Fort Collins and Greeley, which collect this water. 
The total losses from this source were compensated for in 
part in the estimate of the duty of water by the double use 
of such water as found its way back to the river by percola- 
tion from irrigated fields. In lands contiguous to the river, 
underlaid as they frequently are with a gravelly subsoil, 
this amount is quite large, and in seasons of plenty, when 
no economy in use is necessary or is practiced, the amount 
would more than equal the losses from evaporation in 
canals. For the present season they were taken as being 
approximately equal. 

The duty for the present season, therefore, was about 
three times as large as the estimate heretofore generally 
accepted. It is a matter of common experience, however, 
that the duty of water has increased greatly of late years. 
The reasons for this will be discussed in another portion of 
the report. That this duty is not exceptionally great, is 
shown by the experience of Utah under similar climatic 
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conditions, where a duty of 200 acres to the cubic foot per 
second is not unusual, while in California a much higher 
duty is attained. Few soils surpass those of the upper 
portion of the Cache la Poudre district in their capacity to 
retain moisture. Certain crops can be grown with fair 
success without irrigation. One of the best fields of corn 
I have ever seen in the State was grown near Fort Collins 
the present season in this manner. 

In addition to whatever statistical value the records and 
gaugings of the river may possess, its chief worth lies in 
the aid it affords the Water Commissioner in dividing water 
in time of scarcity. With a knowledge of the amount 
of water to be divided, and possessed of tables 
giving the priorities and gauged capacities of all the 
important canals, he can perform his duties in the division 
of water with an ease and correctness not otherwise to be 
attained. Nor is it the least valuable feature of the aid it 
renders that his own confidence in the accuracy of his 
work is shared by those whom it affects. To render the 
system complete an automatic register, similar to that in the 
river, should be placed on the measuring flume of each im- 
portant canal, to record the amount diverted by the canal 
from the main stream. It had been my intention to have 
begun this work the present season, and an instrument was 
designed for the purpose, but owing to delay in its con- 
struction, the work was necessarily postponed. 

What has been accomplished in this river in the way of 
records and increasing the duty of water, and by reducing 
the work of dividing waters to a system which commends 
itself to all, can be done on other streams and in other 
water districts. 
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TABLE SHOWING THE HEIGHT AND DISCHARGE 

Of the Cache-la- Poiidre River at Gauging Station No. /, for 
the years of 1884., 1885 and 1886, as Computed from the 
Records of the Automatic Registering Machine in opera- 
tion during the Irrigating Seasons. 



DATS. 


Daily mean height. 


Daily rate cubic feet per 
second. 




1884. 


188s. j 1886. 


.884. 


1885. 1 1886. 


March 15 

16 


0.58 
0.57 

0.55 

f 

0.53 

0.55 

0.60 

0.65 

0.47 

0.55 

0.57 

0.576 

0.59 

0.556 

0.50 

0.48 

0.54 

0.59 






7*-5 
71 .a 
66.7 
6a.o 
64.0 
77.5 
99.3 
48.3 
64.0 
70.0 
7«5 
76.» 
64.7 
54.6 
49-7 
63.3 
75.0 














»7 —• 

18 










JO 










ao , 






ai « 






aa 










34 















as 




a6 „ 










. »7 ~ 

38 











»9 ♦ 

30 , 















3> 

















Monthly mean height, 0.55. 

Monthly mean rate of discharge, cubic feet per second, 67.3. 
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Gauging Station No. i-cohtimubd. 



MonChly mean height, 1884, 0.91. 
Monthly mean height, 1885, z.40. 
Monthly mean height, 1886, 1.36. 
Monthly mean rate of discharge, cubic feet 
Monthly mean rate of discharge, cubic feet 
Monthly mean rate of dischaige, cubic feet 



DATS. 


Dai 

1884. 


ly mean he 
.885. 


ight. 


Daily rate, cubic feet per 
second. 




1886. 


1884. I 1B85. 1 18S6. 


April I 


0.64 







91. 1 


1 


2 


0.59 
0.58 
0.57 






75.S 
73 7 
71.3 


1 


» 

4 







i 
1 ' 


5 

6 


0.57 
0.56 







7..» 

68.0 


1 ■" 

......... t ....~... 


7 ........ ... 


0.547 

0.57 

0.609 

0.609 

0.619 

0.65 

0.75 

0.739 






64.5 
71.3 
78.3 
78.3 
83.5 
93.3 
134.8 

"54 


1 


8 










Q 










to 










II 










13 










"3 - 

«4 


1.05 





a4«.3 





«5 

i6 


0743 
0.77 


1.07 

1.13 


::: 


Z30.0 
139.4 


250.4 
374.3 





«7 


0.74 


1.14 


— 


I3I.S 


384.3 




18 '. 


0.93 

0.897 

0.893 






189.0 
176.0 

«73-5 


314.3 
336.3 
358.0 




19 ,,.., 


1.34 

1.38 






30 





• ^ 


3Z 


0.901 


«.43 




176.5 


446.9 




33 


0.96 
0.93 
1.138 


1.37 
1.4a 
«.35 






410.3 
440.6 
398.4 




33 




185.5 
379.0 




34 ..••••••.. . 









........ 


35 


».4»S 


1.5a 




438.5 


504.8 





36 


1.566 


1.60 


— 


535.0 


558.9 




37 ..■■■....... 


1.798 


X.67 


»-43 


707.5 


609.4 


446.9 




38 


1.799 


r.69 


..» 


701.7 


633.8 


416. t 


"9 


1.746 


1.83 


"33 


665.5 


73«.6 


386.6 


30 


1.66 


1.94 


».30 


608.0 


833.3 


369.0 





per second, 1884, 3x8.6. 
per second, 1885, 447.3. 
per second, 1886, 404.6. 
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Gauging Station no. i--coimmnn>. 



Daily mean height. 


Daily 1 
1884. 


rate, cubic 1 
second. 


feet per 


1884. 


1885. 


1886. 


1885. 


1886. 


«.5>5 


2.09 


1.36 


501.0 


953-7 


404.3 


».44 


2.17 


1.46 


453.0 


I038.6 


465.9 


1.507 


a.9i 


«.55 


495.5 


1066.6 


525.2 


".545 


9.31 


1.63 


521.0 


1165.3 


580.5 


X.478 


2.33 


1.68 


4770 


1185.8 


616.6 


1.526 


2.38 


'.73 


508.0 


1337.1 


653»9 


1.545 


2.4a 


1.8a 


521.0 


ia79.o 


723.6 


>.752 


2.40 


1.88 


670.7 


1357.6 


773.0 


a.ioa 


2.59 


3.00 


965.1 


1464.8 


873.3 


2.5a 


a.6i 


2.03 


1386.9 


1487.5 


900.2 


a.9a6 


2.70 


a.oo 


1845.0 


1591.7 


873.3 


3.076 


a.64 


a.o8 


2067.1 


1539.3 


936.9 


3.009 


2.64 


a.04 


1977.8 


1592.3 


9o8.a 


3.865 


2.64 


a.oi 


i79«.4 


1529.3 


883.3 


2.947 


2.65 


1.97 


1897.0 


1533.8 


847.8 


3.998 


2.67 


i.9« 


3490.7 


1556.9 


805.2 


4.137 


a.62 


».93 


3738^ 


1499.1 


815.7 


4.046 


2.55 


9.08 


3575.5 


1420.3 


936.9 


3.72 


2.4a 


2.33 


3021.8 


1279.0 


1185.8 


3.931 


2.43 


2.59 


3374.7 


1389.7 


1464.8 


4.969 


2.47 


3.65 


539«.8 


1332.5 


1533.8 


4.432 


2.59 


2.90 


4289.3 


1464.8 


1836.3 


4.244 


a.66 


a.96 


3932.7 


1545.4 


1913.5 


4.436 


a.70 


3.06 


3694.9 


1591-7 


20454 


4.065 


2.64 


3.' 7 


3609.4 


1523.3 


2194.5 


4.187 


2.65 


3.32 


3828.3 


1533.8 


2406.9 


4.480 


3.60 


3.30 


4381.7 


'475.9 


2377.7 


4.595 


2.64 


3.45 


4610.3 


1522.3 


2599.3 


4.39 


3.6a 


3.49 


4314.6 


1498.1 


2659.6 


4.M8 


3.76 


3.44 


3756.5 


1663.7 


2584.3 


4.081 


3.00 


3.21 


36374 


1965.0 


3350.0 



May 



3* 

4 
5 
6 

7 

8 

9 
10 
II 

la 
«3 
14 
15 
16 
17 
18 

19 
ao 
ai 
aa 
23 
24 
25 
96 

27 
a8 

29 
30 
31 



Monthly mean height, 1884, 3.213. 

Monthly mean height, 1885, 3.54. 

Monthly mean height, 1886. 2.35. 

Monthly mean rate of discharge, cubic feet per second, 1884, 9,536.6. 

Monthly mean rate of discharge, cubic feet per second, 1885^ 1,4x8 6. 

Monthly mean rate of discharge, cubic feet per second,, i8w, 1,308.8. 
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GAUGING STATION NO. I'-Coimmm. 





DATS. 


DaOy mam height. 


Daily rate, cubic feet per 




1884. 


1885. 1886. 


1884. 


.8S5. , 


1886. 


Jan. 


I ......„„ 


3.988 


3.30 


3.»8 


3473-6 


23777 


2349-3 






3 


4.096 


39« 


3.25 


3597.8 


3355.4 


2306.7 






4.378 
4 537 


4.«8 
4.10 


3.a8 
3-33 


3996.1 
4493.4 


3815.3 
38153 






4 „ 


2349 3 
3431.6 








5 


4.705 


4.ao 


3.3> 


48345 


3857.5 


3392.3 




6 


4.816 
4.744 


3.94 
3.5a 


3.aa 

3.24 


5063.9 
49«35 


3389.9 
3705.6 


33641 




7 






»*9^ 5 




8 


4.681 
4.7«5 
4.878 


37« 
3.90 
j.ao 


3.32 


4785.1 
4854.' 
5«959 


2335.1 
2235.8 
2335.8 


24o6.» 








xo ••••■..... 


3-39 
3.44 


3509.4 
2584.3 








" - 


4.868 


3.46 


339 


5177.0 


2614.4 


9509.4 




ta 


4.734 
4.849 


3.70 
3.66 


3.30 


4894.0 


2989.0 


»377.- 
2278.4 






3.33 


5135*0 


•925.3 




M 

15 ••••...«. .. 


500 
4.90a 


3.58 
3.40 


3-a3 


5458.5 


3798.6 


2378.3 
19998 














16 

X7 


4.648 
4-566 


3.*4 
3.a6 


2.85 


47flo.o 


3393.5 


1784.0 






3.71 


4553 


2320.9 


«703-7 




18 

1^ 


4.446 
4.499 


3.45 
3.50 


3.69 
».58 


4318.0 


3599.3 
2674.6 


1580.1 






4431.0 


'453.7 




90 


4.648 
4.705 


365 
3.9' 


».55 


4720.0 
4833.0 


2907.2 
3338.2 


1490.3 






a 51 


'375 7 




aa 


4.65a 
4.4»7 


3-95 
4.13 


3.46 


4733.0 


34072 
3528.8 


1321 8 

1996 8 






a. 37 


4359.0 




34 

aj ...».•. 


4.710 
4.864 


3.88 
3.74 


3.38 


4838.0 


3287.3 


1937.1 










3054.S 


1950.4 




a6 

J7 


4 974 
503a 
5070 

1-979 
4.663 


350 
358 
3 70 

3.58 

3 50 


35a 


54040 


36746 
•7986 
39890 
3798.6 
a674.6 


13869 
13980 




38 


2 45 


5530.0 
5611.0 




2Q 


J31X 3 

12576 




30 


3.40 


54>5 






3.39 


47470 


'*47 3 



Monthly mean height, 1884, 4.688. 

Monthly mean height. 1885, 3 65. 

Monthly mean height. 1886. 3 90 

Monthly mean rate of tiischarge, cubic feet per second, 1884, 4,819.3 

Monthly mean rate of discharge, cubic feet per second, 1885, 9,9x0 4 

Monthly mean rate of discharge, cubic feet per second. x886, 1,875.5. 
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Gauging Station no. i-cohthwed. 



Daily meAn height. 



Daily 



July 



1885. 



rate, cubic feet per 
second. 



1884. 



3 I 

4 

5 

6 

7 

8 ■ 

9 

10 

11 

I 

13 

»3 I 

M ' 

15 I 

16 : 

I 

17 

18 

4 

»9 

30 i 

21 I 

33 I 

»3 

I 
24 I 

as 

36 

27 

38 

"9 ' 

30 

3» 



4.aoi 
4.064 
4.196 
4198 
3.979 
3.893 

4.049 
4.044 
3.816 
3.436 
3-388 
3»87 
3«49 
3.355 
9.077 
3.832 
2.836 
3.736 
2.640 

2 508 
2.342 

a-337 
2 389 
2.267 

2.I3C 

3.091 

9.033 
1.987 

9.>68o 

9 206 



3.74 
3.82 
3.63 

3.60 

3.60 
3.26 

3.98 
330 
3.18 
3.16 

3.04 
2.98 
9.94 

2.86 

3.78 

2.80 
284 

2 77 
2 75 
9 67 

2.64 

9 60 

9.43 
9.40 
9 32 
2.35 
9.32 
2.92 
2.30 
3.99 
3.23 



2 33 

3 27 
3.30 
3.18 
9.18 
3. II 
2.05 
9.00 
1.96 

«95 
187 
1.79 

t.77 
1.71 
1.67 
166 
1.67 
1.78 
I 80 
1.75 
1.87 
1.61 

I 59 
X.58 
164 
57 
46 
42 
37 
36 
34 



I 38590 

, 3970.0 

I 38450 

< 3848.0 

34590 

33090 

I 358* o 

35790 

3180.0 

9575.0 

2360.0 

i 3 1 18.0 

2305.0 

24580 

1933.0 

I 17530 

I t 755.0 

1692.0 

1522.0 

1428.0 

1462 o 

1198.0 

"93 5 

IM5.0 

I 193.0 

983.0 

9550 

903.2 

862.0 

X 026.0 

1063.0 



1885. 



1886. 



30546 
3«86.4 
2877.5 
j 9839.6 
9829.7 
9320.9 

2349.3 

2377.7 

9308.3 

I 9180.8 

I 

I 90x8.6 

1 «939.3 

1 1887.7 

1 17844 

1687.7 

I 17x1.8 

1761.5 

1675.7 

1651.7 

I 15569 

, 1529 3 

I 

, M759 
I 1398 o 
1257.6 
"75 5 
X906.3 
"75.5 
X0764 
1x55.0 
1145.9 
X076.4 



I 

1175.5 

I 1135.5 
1056.7 
10379 

I »037.9 

I 

i 97«.« 

I 997.0 

873.3 

■ 839.3 

I 

; 830.7 

7639 

6» 7 

684.5 

t . 638.6 

t 609.4 

I 603.9 

609 4 

693.1 

707.4 

I 6693 

I 763.9 

566.1 

552 2 

545.4 

587.7 

j 538.6 

! 465.9 
440.6 
4x0.2 

404.3 
392.6 



Monthly mean height, 1884, 3 041 

Monthly mean heighi, 1885, 3 87 

Monthly mean height, 1886, x.79. 

Monthly mean rate of discharge, cubic feet per second. 1884 , 2. 14^.8 

Monthly mean zate of discharge, cubic feet per second. 1885, >>^s6.6. 

Monthly mean rate of discharge, cubic feet per second, 1886, 7x6 6. 
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GAUGING STATION NO. l-CoimiivaD. 



AuffU8t 



Daily 



height. 



i8ft5- 



3 
4 
5 
6 

7 
8 

9 

M 
II 

la 

«3 
»4 
15 

16 
»7 
x8 
«9 
ao 

31 
33 

'3 

84 

95 

36 

27 
38 

»9 

30 

3« 



3.aii 
a. 163 

3.a64 

9-374 
1.988 
1.971 
».937 
1.880 
1.984 
a 067 
1.985 
1. 91 8 
1.889 
1.908 
1.899 
»-947 
I 953 
3.048 
3057 
3.oai 

».9»3 
1 768 
1.643 
X.691 
1.739 
1.663 
1.691 
1.649 
1.599 
1.495 
1.393 



a.ao 
a. 17 
a. II 
3.05 
ao8 
a.a6 
3.16 
i9« 
190 
I 88 
1.84 
« 77 
1.69 
1.65 
« 59 
1.54 
1.48 
1.46 
J.45 
1.49 
1.60 
1.61 
X.60 
158 
I 54 
1.50 
1.46 
1 49 
1.38 
J.35 
1.30 



1886. 



Daily 



rate, cubic feet per 
second. 



1884. 



1885. 



1886. 



X.13 
1 10 



1068.0 
xoaa.o 
iiao.o 
i33».o 
863.0 
849.0 
Bao.o 
773.0 
859.7 
933-5 
860.0 
804 o 
780.1 
795-9 
7*7.5 
837.0 

833.0 
9163 
935.0 
931.7 
800.0 
683.0 
5900 
634.7 
653.7 
603.0 
634.6 
594.0 
5«o.7 

443.0 
433.3 



1056.7 
ioa8.6 
973.3 
918.1 
936.9 
1116.3 
1019.3 
856.3 
788.3 
772.0 
7397 
684-5 
633.8 

594.9 

559.9 

518.3 

478.6 

465.9 
4596 
440.6 

55«9 
566.1 

558.9 
545.4 
518.3 
49«.9 

4659 
4406 
416. 1 
398.4 
369.0 



3«9-o 
309.3 
999.3 
389.3 
379.3 
364.3 
355.0 
9550 
955.0 
950.4 
34i.a 

936.7 
333.0 

•33.0 
336.6 
336.6 
389.3 

«475 9 
47«.6 
416.X 
3496 

3«43 
394.3 
974.9 
416.3 
386.7 
34«.6 
347 « 
3959 
9799 
364.1 



Monthly mean height. 1884, i 889. 

Monthly mean height, 1885, x.71 

Monthly mean height. 1886, 1.31. 

Monthly mean rate of discharge, cobic feet per second, 1884, 791.5. 

Monthly mean rate of dhcharge, cubic feet per second, 1885, 656.5. 

Monthly mean race of discharge, cubic feet per second, 1886, 338 3. 
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Qauging Station No. i-coKxiwro, 



Daily 



September z 



'3 
14 

16 
«7 
18 , 
19 



»3 
•4 

•5 

a6 

»7 
a8 
39 
30 



1884 



mean height. 

1886. I 18 



1.438 

"337 
1.396 
1.367 
S.386 
1.394 
>.35o 
«.37« 
1.381 
1.307 
1. 176 

t.20 

i.i6t 

1. 113 
1. 196 
1.3x0 

1.309 

1.13a 

x.o8t 
1. 048 
1.035 
1.030 
1.043 
I. It 

1.093 
1.063 
1. 061 
X.050 
1.039 
i.osS 



1.36 

1.33 

1.19 
1 17 
1.16 
1.17 
1.24 
«-33 
«-33 

1.38 

«.as 

1.33 

I.30 
X.I3 
1.08 
1.06 
I. OS 
1.03 

x.ox 
1.00 
x.oo 
1.00 
z.oo 
x.oo 
z.oo 
0.98 
0.98 
1.00 
1.00 

0.99 



1.10 

1. 13 
1.13 
1.14 
Z.08 
'.03 

x.oz 

0.99 
0.99 
0.99 

0.98 
0.98 
0.95 

0.90 

0.88 
0.86 
0.85 
0.86 

0.90 
0.81 

079 
0.75 
0.73 
0.75 
0.77 
0.79 

0.83 
0.81 
0.80 
0.79 



Daily 



1884. 



rate, cubic feet per 
second. 



1885. 



I 



446. z 
390.0 
3690 
350.0 
361.3 
364.1 
397-4 
409.9 
360.0 
318.0 
303.0 

3«4.3 
394.0 

'70.5 
3".5 
3750 
3»9.3 
380.0 
3550 
939-3 
333-4 
331.3 

336.7 
2689 
360 3 
3459 
3450 
340.3 
335.3 
330.3 



347.1 
335.3 
309.3 
3993 
294.3 
399.3 
336.6 
386.6 
3866 
3580 
341-6 
335.3 
3143 
374.3 
3550 
3458 
241.3 
232.0 
333.9 
378.3 
318.3 
318.3 
318.3 
218.3 
3183 

3IO.O 
3IO.O 
318.3 
318.3 
314.6 



3#41 

274.3 
374.2 
384.3 
355.0 

339.0 
933.9 
314.6 
314.6 
314.6 

3 10.0 
3IO.O 
197-S 
176.8 
1694 
163.0 
158.3 
169.0 
176.8 
1434 
136.4 
133.3 

"5-4 

133.2 
1399 
1364 
147.1 

M3.4 
«397 
1364 



Monthly mean height, 1884, 1.176. 

Monthly mean height, 1885, i.ix. 

Monthly mean height, 1886, 0.91. 

Monthly mean rate of discharge, cubic feet per second. 1884,. 305.1. 

Monthly mean rate of discharge, cubic feet per second, 1885, 372.5. 

Monthly mean rate of discharge, cubic feet per second, 1886, 184.8. 
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GAUGING STATION NO. 1-Cokci.udbd. 



October 



«3 - 
14 . 
15 

16 . 

17 
18 . 



Daily mean he 


ighU 
1886. 


Daily 1 
1884. 


rate, cubic 
second. 


leetper 


1884. 


Z885. 


1885. 


«886. 


i.ors 


0.98 


0.78 


224.6 


azo.o 


133.1 


0.985 


0.97 


0.78 


211.5 


•2058 


133-1 


0.966 


0.96 


0.80 


203.4 


201.7 


»307 


0.95a 


0.96 


0.77 


»97.3 


201.7 


129.9 


0.966 


0.96 


0.78 


903.4 


201.7 


133.1 


0.956 


0.96 


0.78 


»99.3 


aox.7 


133.1 


0.95s 


0.96 


0.77 


«99.3 


20X.7 


129.9 


0.985 


0.96 


0.78 


aiz.8 


aoz.7 


133-1 


0.979 


0.96 


0.78 


209.1 


»ox.7 


133.1 


0.992 


0.97 


0.77 


ai4.7 


205.8 


129.9 


0.961 
0.961 
0.952 
0.958 
0.958 
0.948 




0.76 
0.75 
0.74 
0.74 
0.74 


aoa.3 
aoa.3 
197.3 
>99-9 
199.9 

»9S-7 





126.6 






123. 2 




f. ,...,.„. 


120.0 






1200 






I90.0 






122.2 


1 

077 




129.9 
















Monthly mean height, 1884. 0.968. 

Monthly mean height, 1885, 0.96. 

Monthly mean height, 1886, 0.76. 

Monthly mean rate of discharge, cubic feet per second, 1884, 205 1 , 

Monthly mean rate of discharge, cubic feet per second, 1885, 303.3. 

Monthly mean rate of discharge, cubic feet per second, 1886, 128.7. 
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THE JOSH AMES DITCH. 



Table giving the discharge through the measuring flume, 
as computed from gaugings made June 24, 1884: 



Depth 

in feet and 

tenths. 


Discharge 

in cubic feet per 

second. 


Depth 

in feet and 

tenths. 


Discharge 

in cubic feet per 

second. 


Depth 

in feet and 

tenths. 


Discharge 

in cubic feet per 

second 


0.0 


o:„ 


0.8 


82 


1.6 


.7.4 


0.1 


0.6 


0.9 


9.8 


'•7 


31. 2 


0.3 


1-4 




11.6 


1.8 


35.5 


0.3 


a-3 


1 I.X 

1 


13.6 


X.9 


40.1 


0.4 


33 




15.8 


2.C 





0.5 
06 


4.4 
5.5 
6.8 




182 






at 






0.7 


24.0 





















Record of appropriations for the Josh Ames Ditch, as 
decreed by the court in the Second judicial district, and 
approved April 11, 1882: 





Appropriation 

Number. 


Year. 


No. of cubic 
feet per sec- 
ond in each 
appropriation 


TotaJ appro- 
priation ui cu- 
bic feet per 
second. 


Depth of water 
in measuring 
flume to give 
corresponding 
quantity. 


Original construction 


as 


1867 


3592 


35 ^a 


1 i.8x 
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THE Lake Canal. 

Table giving the discharge through the measuring 
flume, as computed from gaugings made June 25, 1884: 



Depth in 
fe«t and 
tenths. 



I Dischareein 

cubic feet 
j per second. 



Depth in { Discham in 
feet and > cubic feet 
tenths. I per second. 



Depth in 
feet and 
tenths. 



Discharge in 

cubic feet 
per second. 



0.0 
0.1 
o.a 
03 
0.4 
0.5 
0.6 
0.7 
0.8 



0.0 

2.2 

4.8 

109 
14.8 

19 7 
»5.S 

3a.5 



I 



0.9 
i.o 
i.i 
1.2 
«.3 
1-4 
«-5 
1.6 
« 7 



40.7 


1.8 


150.6 


50.1 


1.9 


164.7 


60.0 






I 71.2 

1 83.9 
, 97.0 






1 




1 


~ 


XIO.I 

123.6 






« , 


- - 


»37.i 






1 





NoTB.— The measuring flume of this canat is too narrow, and the wings at the upper 
end should have been set at an angle of 45° instead of at right angles to the current. 



Record of appropriations by the Lake Canal, as de- 
creed by the court in the Second judicial district, and 
approved April ii, 1882: 
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DRY CRCCK DITCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made June 26, 1884: 





Dischaige in 
cubic ieet 
per second. 


M 1 


Dischaige in 
cubic feet 
per second. 


•S -5 
1 


Discharae in 
cubic feet 
per second. 


Depth in 
and tenths 


Discharge 
in cubic feet 
per second. 


0.0 


0.0 


... 


5.5 


1.6' 


18.9 


a.4 


44.e 


X 


0.0 


0.9 


6.6 


».7 


ao.6 


3.5 


50.6 


0.3 





o.x 


7-8 


1.8 


23.1 


3.6 


57.0 


0.3 


08 


X.I 


9.a 


»-9 


35.9 






0.4 
0.5 


1.6 
»5 


I. a 
1.3 


10.7 

«9.3 


a.o 
a.i 


38.9 

33.3 


.....M.. 





0.6 
0.7 


3.4 
4.4 


«.4 
«-5 


«4« 
16.0 


3.3 

a.3 


36.0 
40.0 


...>..... 





Record of appropriation by the Dry Creek Ditch, as 
decreed by the court in the Second judicial district, and 
approved April 1 1, 1882: 



Appro)>riation 
Number. 


Year. 


of cubic 
per sec- 
m each 

ropriation 


of cubic 

»irof*the 
ropriat'ns 


Depth of water 
in measuring 
flume to give 
correspond iog 
quantity. 




iJII 


||j| 


3 


z86i 


11.66 11.66 ' X.26 


36 


1870 


1 
14.42 26.08 X.91 


64 


1873 


13.13 ! 38.31 1 3.a6 


83 


1883 


1370 


509» 


2.5X 



Original construction 

First enlargement 

Second enlargement. 
Third enlargement..... 
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THE Larimer county No. 2 Canal. 

Table giving discharge through the measuring flumes, 
as computed from gaugings made June 28, 1884: 



r; *- C 



Discharee in 
cubic feet I S^ 5 
per second. ' " ■ 



.s -s 



I 



Discharge in | 
cubic feet , 
per second. 



0.0 


0.0 







19.6 1 


O.I 


1.6 




I 


22.6 1 


0.3 


3.0 




2 


26.2 1 


03 


45 




3 


303 


04 


6.2 




4 


34.8 1 


o-S 


7.9 




5 


39.5 1 


0.6 


9.9 




6 


44.x 




0.7 


la.o 




7 


488 




0.8 


«4.3 




8 


^3-7 




0.9 


16.8 




9 


58.8 





2.0 
2.1 
3.2 
2.3 
2.4 
2-5 



Dischaive in | *Z ^ H Discharge 
cubic feet I S^ S m cubic fieet 
per second. X^"^ per second. 



64,2 
707 
772 
838 
904 
97.0 



30 
31 
32 
33 
3-4 
3-5 



2.6 


103.7 


3.6 


168.4 


2 7 


110.4 


3.7 


174.8 


2.8 


117 I 


3.8 


18X.2 


2.9 


1234 






1 



129 6 
X36.0 
143.5 
148.9 
»55-4 
261 9 



Record of appropriations by the Larimer County No. 2 
Canal, as decreed by the court in the Second judicial dis- 
trict, and approved April 11. 1882: 



ill 



I -9 « K.2 ! 



3 " g ; 



Year. I 



2 3 s. 



S C s = 

^ 3 C . 

■ • S 2 S * 



Original construction.. 



1873 
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CACHE« LA POUDRC IRRIGATION COMPANY'S DiTCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made June 26 and 27, 
1884: 



.9 £ 

5.1 


Discharge in 
cubic ^et 
per second. 


J.i 


Discharge in 
cubic feet 
per second. 


■s i 

« s 


Discharge in 
cubic feet 
per second. 


•s 1 


Discharge 
in cubic feet 
per second. 


0.0 


0.0 


0.8 


X6.4 


1.6 


36.5 


2.4 


718 


0.1 


3.x 


•* 


18.5 


».7 


40.0 


a.5 


77.3 


0.3 


4.a 


I.O 


30.6 


X.8 


43.9 


a.59 


aa.5 


••3 


6.3 


I.I 


33.8 


«.9 


48.- 







0.4 


U 


x.a 


35.2 


3.0 


5a-5 







0.5 
0.6 


10.4 

X2.4 

X4.4 


»-3 
'4 
»-5 


37.6 
304 
33.2 


3.x 


56.9 
61.5 
66.5 






3.3 






0.7 


'3 










Note — The measuring flume to this ditch is about three feet wider than the bottom 
of the ditch. This produced eddies and cross-currents which interfered with the accuracy 
of the gauging. The table given above can only be regarded as a close approximation. 



Record of appropriations by the Cache la Poudre Irri- 
gation Company's Ditch, as decreed by the court in the 
Second judicial district, and approved April 11. 1882: 



.21 .- 

hi 



II 



^ 



Year. 






X ± ** 
* B « . 

fl-r 



111 



■»§ . 

sat 



Original construction . 
First enlai]gement 



3» 

57 



x8(39 
1873 



69.08 
30,43 



63.08 
83 50 



a. 31 
a.59 



V4 
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New MERCER DITCH. 



Table giving the discharge through the measuring flumes 
as computed from gaugings made June 30, 1884: 



w 



Di&charee in 
cubic feet 
ptr second. 



Dischaive in 
cubic feet 
per second. 



Is 

& 



I 

£ I 

2 I Discharge in 
a cubic feet 
13 per second. 



r 



«. a Discharge 
^v incubicfect 
'~ per second. 



00 


, 00 


0.8 


19.9 


1.6 


fe.4 


.. 


194.4 


O.I 


I.X 


0,9 


a3.8 


».7 


69.8 


a.5 


1398 


0.3 


a.6 


i.o 


28.0 


X.8 


77.» 


9.6 


149.0 


0.3 


4.6 


Z.I 


33.4 


«.9 


84.8 


9.7 


159.0 


0.4 


7.0 


X.9 


37.8 


9.0 


92.0 


9.8 


162.0 


0.5 


9-7 


1.3 


43-3 


9.x 


99.6 


a.87 


170.0 


06 


12.7 


1-4 


48.9 


2.2 


Z070 








0.7 


16,0 


1-5 


555 


2.3 


116.0 








Record of appropriations by the New Mercer Ditch, as 
decreed by the court in the Second judicial district, and 
approved April 11, 1882: 



O' 






Original constnicl ion 33 

thirst enlargement | 46 

Second enlargement ' 28 

Third enlargement 1 88 



I a * 3 s 

Year. w. «.S a 

o "*■ o 

! . tfo o. 

' o g g o. 



« u 5 2* 



o.;o 

O 3 

&" 

«"~ 
_ c 
iS.2 






1869 4.16 

T871 ; 8.33 

1872 15.00 

1880 I 136 00 



4.16 

12.49 

«7,49 

X6349 






0.27 

0.59 
099 
t,6i 



STATE KNGINEER's REPORT. 



75 



LARIMER AND WCLD IRRIGATION CANAL. 



Table giving the discharge through the measuring flume, 
as computed from gaugings made July 2. 1885 : 



'^ «• c Discharge in 
•SgS cubic feei 
» -o per second. 


Depth in 
and tenths 


Discharge in 
cubic feet 
per second. 


Depth in 
and tenths 


Dischai^ in 
cubic feei 
per second. 


Depth in 
and tenths 


Dischat:ge 
in cubic feet 
per second. 



0.0 


Still water... 


».3 


38.5 


a.6 


178.0 


3-9 


413.0 


0.1 


Still water... 


X.4 


45.6 


2.7 


194.0 


4.0 


434.0 


o.a 


Still water... 


«.5 


53.2 


2.8 


aio.o 


4.1 


457.0 


0.3 


Still water... 


1.6 


61.0 


a.9 


226.5 


4.2 


480.0 


0.4 


Still water... 


«.7 


69.0 


3.0 


243.0 


4.3 


504.0 


0.5 


Still water... 


1.8 


78.0 


3.1 


261.0 


4.4 


5*6dO 


0.6 


3.5 


1.9 


88.0 


3.a 


279.0 


4.5 


55X.O 


0.7 


7.5 


a.o 


99.0 


3.3 


996.0 


4.6 


578.0 


0.8 


1 9.0 


2.1 


EtO.O 


4.4 


3M.O 


4.7 


605.0 


0,9 


16.0 


2.2 


122.0 


35 


334.0 


4.8 


634.0 


I.O 


20.5 


2.3 


135.0 


3.6 


355.5 


4.9 


664.0 


(.1 


36.0 


2.4 


I48.S 


3.7 


373.0 


5.0 


696.0 


1.3 


32.0 


2.5 


163.0 


3.8 


393.0 


5.1 


71.9.0 



Note. — This measuring flume has a line of posts in the middle of the water way, and 
is three feet too far towards the left bank of canal. The wings at the upper end should be 
flush with the sides of the flume, and the walk-over should Im on the lower end, instead of 
the upper end. On account of cross currents, caused by posts in the middle and wingb 
butting against posts, could not make an exact me:isuremeni. 

Record of appropriations by the Larimer and Weld 
Irrigation Canal, as decreed by the court in the Second 
judicial district, and approved April ii. 1882: 



S.i'^ Year. 



i-SLZ 



3 « 3'c 



r*»: O ( 



S3' 



OS 

•SB 
eu 



2§.& 

c S! c 
a o 3 



Original construction j lo 

First enlargement 21 

Second enlargement 44 

Third enlaxgemenL 69 

Fourth enlargement.. ju 79 
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BTATE EKGINE£B^8 REPOBT. 



THE C^CHC LA POUDRC IRRIGATION COMPANY'S CANAL. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made July 4, 1884: 







c f 




e JS 




fl 2 




Discharge in 
cubic feet 


^1 


Discharge in 
cubic feet 


«s 1 


Discham in 


"SSI 


Discharge 
in cubic feet 


per second. 


per second. 


per second. 


per second. 


0.0 


0.0 


I.I 


09.0 


a.3 


136.0 


3.3 


990.5 


0.1 


0.0 


i.a 


36.8 


•.3 


X47.« 


3*4 


307.5 


o.a 


0.0 


t-3 


45.7 


a.4 


'59.« 


3*S 


334-6 


0.3 


0.0 


« 4 


54.6 


a.S 


i7i.a 


3.6 


34a.a 


0.4 


0.0 


15 


64.6. 


3.6 


x84.« 


n 


360,3 

378.6 


0.5 


I.O 


1.6 


74.6 


a.7 


197.6 


3.9 
4.0 


396.8 

4»5.4 


0.6 


3.0 


«.7 


846 


3.8 


3II.3 


4.1 

4.a 


433.8 

45a.4 


0.7 


6.0 


1.8 


946 


•♦9 


sa6.o 


4.3 
4.4 


470.6 
488.8 


0.8 


10.6 


1.9 


104.6 


3.0 


a4i.6 


J:l 


507.0 














535.a 


0,9 


16.0 


a.o 


X14.6 


3.1 


357.4 


::i 


543.6 














561.6 


x.o 


33.9 


a.i 


las-o 


3.a 


"73.6 


4.9 

5.0 


gl:!! 



Record of appropriations by the Cache la Poudre Irri- 
gation Company's Canal, as decreed by the court in the 
Second judicial district, and approved April 11, 1882: 



I,. 




cubic 
' sec- 
each 
iation. 


y' 




Year. 


No. of 
feet pel 
ond in 
appropr 


Total a 
priation 
bic feet 
second. 



OS 
SB 



35 o 3 



Original construction , 

First enlargement.. 

Second enlargement .. 
Third enlargement .... 



37 
43 
68 

75 



1870 110.00 

1871 170.00 
1874 I 184.00 

J877 I X2I.OO 



r 10.00 
aSo.oo 
464.00 
585.00 



1.96 
3.«4 
4.«6 

4.93 



STATE ENGINEER S REPORT. 
JOHN G. COY DITCH. 
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Table giving the discharge through the measuring 
flume, as computed from gaugings made on the fourth and 
nineteeth days of July. 1884: 



B 5 


Discharge in 
cubic feet 
per second. 


.S ^ 


Discharge in 
cubic feet 
per second. 


s -1 
•£«g 


Discharge in 
cubic feet 
per second. 


t)cpth in 
and tenths 


Discharge 
m cubic feet 
per second. 


0.0 


0.0 


..0 


6.4 


a.o 


X4.9 


30 


24.4 


o.x 


o.a 


x.x 


7.a 


a.x 


X5.7 


3.x 


25.4 


o.a 


0.5 


x.a 


8,x 


a.a 


16.6 


3.a 


a6.4. 


0.3 


x.o 


^.3 


9.0 


a.3 


»7.» 


3.3 


27.4 


0.4 


X.6 


X.4 


9.8 


2.4 


18.4 


3.4 


28.5 


0.5 


2.3 


1.5 


10.6 


a.5 


19.4 


3.5 


29.5 


0.6 


30 


1.6 


".5 


a.6 


ao.4 


3.6 


30.5 


0.7 


3.8 


J.7 


ia.3. 


3.7 


»».4 


3.7 


31.63 


08 


4.7 
5.6 


X 8 
1.0 


X3.a 
14.X 


2.8 


22.4 

23.4 






c. 


1.9 


3.9 









NoTB. — Ditch gauged to a depth of 2.1 feet ; discharges beyond that depth are only 
close approximations. 



Record of appropriations by the John G. Coy Ditch, as 
decreed by the court in the Second judicial district, 
approved April ii, 1882: 
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STATE ENOnTEEB's REPOET. 



THE LARIMER COUNTY DITCH. 



Table giving discharge through the measuring flume, 
as computed from gaugings made July 5, 1884: 



.5 ^ 

pi 
« s 



Diichane in 

cubic feet 

per second. 






Discharge in 
cubic feet 
per second. 






00 


0.0 


0.4 


65.2 


O.I 


a.4 


X.5 


7*5 


o.t 


5.1 


Z.6 


79.8 


0.3 


8.4 


» 7 


874 


0.4 


I9.0 


r.9 


95.2 


0.5 


z6.o 


».9 


103.0 


0.6 


ao.a 


a.o 


1 10.4 


0.7 


24.6 


2.1 


1x8.4 


0.8 


»9-4 


2.2 


126.6 


0.9 


34.4 


2.3 


X34.8 


i.o 


398 


2.4 


1430 


1.x 


45-7 


2 5 


156.2 


1.3 


S'.8 


9.6 


1594 ! 


X.3 


58.3 


2.7 


X676 



3.8 
2.9 
3.0 

3« 
3.« 
3-3 
3.4 
35 
3^ 
3-7 
3.8 
3.9 
4.0 

4.1 



.ex' 

Discharge in ]! «. e ' Disdbai^ 

cubic feet xS£ 'in cubic feet 

per second. o^"^ JP*' Mcond 



X76.0 
184.6 
193.6 

209.6 



4.8 
4-3 



308.0 
318.0 

4.4 ; 328.x 

4.5 I 338.a 



212.5 


4.6 


348.4 




n 


358-6 


33X.8 


368.8 




4.9 


IS:: 


a3«.4 


5-0 




5.1 


399-4 


24X.0 


5.a 


409.6 




5.3 


419.8 


250.2 


5-4. 


430.x 




5.5 


440.4 


a59.8 


5.6 


45»® 




5.7 


462.0 


269.6 


S.8 


4730 


279.0 


5.9 


4840 


2886 







298.3 








NoTB. — Gauged to 3.33 feet deep. Calculations for depth greater are close approxima- 
tions. 



Record of appropriations by the Larimer County Ditch, 
as decreed by the court in the Second judicial district, and 
approved , i88--: 



Original construction . 



Mi 



89 



Year. 



1 881 



3 *> a IS 



469.8 



m 

fl.2^- 






469.8 



577 



STATti ENi^INBEK^S REPORt. 



t9 



the pleasant valley and lake canal company's 

Ditch. 

Table giving the discharge through the measuring flume> 
as computed from gaugings made August i, 1883: 



Depth 

In feet and 

tenths. 


Discharge 

in cubic feet per 

second. 


Depth 

in feet and 

tenths. 


Discharge 

in cubic feet per 

second. 


Depth 

in feet and 

tenths. 


Discharge 

in cubic feet per 

second. 






0.9 


58.96 
6X.92 
70.80 


X.8 


133.60 
142.56 






1.9 


0.9 


6.00 


x.x 


0.3 
*>.4 


9.8a 
14.01 


x.a 


79.76 
88.80 






«.3 




..,„-^ 


0.5 


19.40 


X.4 


99.84 




........i 


0.6 


aa.45 


«.5 


106.72 








0.7 


34.13 


1.6 


11S.68 







0.8 


44.00 


«.7 


194.64 












Record of appropriations by the Pleasant Valley and 
Lake Canal Company's Ditch, as decreed by the court in 
the Second judicial district, and approved April 11, 1882: 



.2 



Year ! o 8.'- | 






il 



sJi! 



|.sl 11 



Original construction. 
First enlargement.... 
Second enlargement. 
Third enlargement... 
Fourth enlargement.. 



49 
83 
9» 



1861 
1864 
1872 
1879 
1881 



10.72 
29.63 
16.50 
80.83 



10.72 
40.35 
56.88 
137.68 



0.329 
0.763 
0.944 
X.84S 



80 



STATE ENGINEER 8 REPORT. 



UNION CANAL NO. 3. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made July 23, 1884: 



P 5 



Dischaive in 
cubic feet 
per secood. 



Discharge in : "^ ^ ^ | Discharge in 

cubic feet I "f^ S ! cubic feet 
per second. I v^'o per second. 

I f^ 5 






Dischai^ 
in cubic fiDCf 
per second. 



I 



0.0 I 

O.I i 

I 
o.a I 

I 
0.3 I 

0.4 

0.5 

0.6 

0.7 



0.0 
1.6 
4 I 

8.3 

14.1 

2X.8 

39.6 
376 



0.8 
0.9 

I.O 

l.I 

1.3 

"•3 
1.4 



46.1 
54.9 
63.8 
73.9 
8a.o 
91. a 
XO0.4 



NoTB. — Not sufficient water to rate above 1.4 depth. 



Record of appropriations by the Union Canal No. 3, as 
decreed by the court in the Second judicial district, and 
approved April 28, 1883: 



O u C 



Year. 






0.-0 « «.£.-•= 
w ^ 85- • JS-^ . 

• t 8.2 ■ 2.0 -"o o. 5 fc 2 



Original construction. 

First enlargement 

Second enlargement 
Third enlargement.., 



35 
45 
50 
50 



1870 
187X 
1872 
X873 



52.00 
41.00 

63.13 
16.67 



52 00 
93 -oo 
156.00 
172.80 



0.S7 



8TATB BNGIKBXB's REPORT. 81 



Water District No. 4. 



Consists of all lands irrigated from ditches taking out 
water from the Big Thompson and its tributaries. 

Water Commissioner^ Geo. W. Litle. 

Appointed March 4, 1886, P. O. address, Loveland. 



Report of Watcr commissioner of district no. 4. 

LovELAND, Colo., December 2, 1886. 

Hon. E. S. Nkttleton, 

State Engineer^ 

Denver^ Colorado: 
Dear Sir: 

In compliance with your letter of October 4, 1886, I 
have the honor to report as follows : 

The date of first notice to divide water was May 23, 
1886. It came from the Little Thompson. The stage of 
water in the stream was not exceeding 300 inches. I first 
cut down the supply in ditches, having more than they 
needed, until I became satisfied that there would not be 
sufficient for irrigating purposes; then I distributed accord- 
ing to priority of right. I was employed fifty-two (52) 
days. My assistant was employed one day only ; he was a 
deputy sheriff, employed by me to protect me in perform- 
ing my official duties, as threats of violence had been made 
against me. 



82 STATE engineer's repoet, 

I found it necessary to adjust the head-gates frequently, 
on account of fluctuations of the stream — on account of 
showers in the foothills, and hot and cool weather. 

All of the large ditches have measuring flumes. I con- 
sider it of great benefit to have measuring flumes rated. 
It would be a great help in adjusting the flow of water, to 
have a measuring flume in the main stream with an auto- 
matic registry. It would also be beneficial as a record in 
the future. 

The capacity of ditches in this district is, ordinarily, 
equal to the discharge of the streams during three irrigat- 
ing seasons, after June of each year. The construction of 
other ditches carrying water after August would be an evil, 
as there is not sufficient water in the streams for domestic 
purposes for the several ditches as already constructed. 

I think there should be suitable authority granted water 
commissioners to arrest persons who violate the law, in 
relation to head-gates, and instead of being compelled to 
obtain a warrant of arrest, he should be clothed with com- 
petent power to make such arrest, in cases where imme- 
diate action is necessary in the premises. 

Respectfully, yours, 

G. W. LiTLE, 
Water Commissioner District No. ^. 

Note. — There was no report rendered for 1885, by reason of the 
resignation and removal of the Water Oommissioner to another 
district, leaving no records to his successor. 

Mr. Wm. Roper, the former Water Commissioner for this 
district, resigned his position in March, 1886, and failed to 
make a report for the year 1885. 

The irrigators in this district have thus far been well 
supplied, although the water of the Big Thompson creek 



STATE EITGINEBR's REPORT. 8.^ 

was said to have been all appropriated some years ago. 
Still, each year, new and additional areas of land are 
brought under cultivation. Some of the largest storage 
reservoirs at present utilized in the State lie in this district, 
which, in part, accounts for the ability to extend the irriga- 
tion area. 

The four years limitation, in which to bring suit or actidn 
to change or modify the decrees already tendered, will ex- 
pire in this district on the twenty-eighth of May, 1887. So 
far as I am able to learn, the adjudication of the rights of 
prior appropriators is quite satisfactory. 

It is the general opinion that the area of land susceptible 
of irrigation can be largely increased by utilizing numerous 
natural reservoir sites for storing the surplus waters of the 
Big Thompson. 

There are twenty-eight canals in this dfstrict, whose 
average decreed capacity is 85.62 cubic feet per second, 
which shows a greater degree of economy in canal con- 
struction and distribution of water than exists in many of 
the other water districts of the State. 
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STATE engineer's RElH)kf; 



New MCRCCR DITCH. 



Table giving the discharge through the measuring flumes 
as computed from gaugings made June 30, 1884: 



^ ^ i "Diichzrze in 



ft s 



cubic feet 
p4^r second. 



Q ! 



Dischan^e in 
cubic tect 
per second. 



.5 ^ 



Discharge in 
cubic feet 
per second. 



.5 S 
ft 1 



Discharge 
in cubic feet 
per second. 



00 


» 00 


0.8 


19.9 


..6 1 


6a.4 


2-4 


134-4 


o.z 


x.x 


0.9 


33.8 


..7 ' 


69.8 


2.5 


132.8 


o.a 


3.6 


z.o 


aS.o 


X.8 


77-1 


3.6 


143.0 


0.3 


4.6 


Z.I 


32.4 


»-9 


84.8 


»7 


153.0 


0.4 


7.0 


1.3 


37.8 


2.0 


9a.o 


2.8 


163.0 


0.5 


97 


1.3 


43-3 


a. I 


99.6 


2.87 


170.0 


b 6 


12.7 

t6.o 


1-4 

»-5 


48.9 
55 5 


a a 


Z070 
1 1 6.0 






0.7 


-i 










Record of appropriations by the New Mercer Ditch, as 
decreed by the court in the Second judicial district, and 
approved April 1 1 , 1 882 : 



Original construction 

I^irst enlargement 

Second enlargement 

Third enlargement ~ . 



Appropriation 
priority — 
Number. 


Year. 


No. of cubic 
feet per sec- 
ond in each 
appropriation 


Total appropri- 
ation in cubic 
feet per sec- 
ond. 


Depth of water 
in measuring 
flume to give 
corresponding 
quantity. 


33 


1869 


4.16 


4.16 


0.37 


46 


1871 


8.33 


12.49 


0-59 


a8 


187a 


1 1500 


27i49 


0.99 


88 


1880 


1 136 00 


X6349 


1.61 
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LARIMER AND WCLD IRRIGATION CANAU 



Table giving the discharge through the measuring flume, 
as computed from gaugings made July 2. 1885 : 



2 *'G Discharge in I 
■fg a , cubic feel ' 
S T3 per second. , 



^ .^ ..si: 

Discharge in | - •* c 

cubic rTel ^ « 

per second. ■" — 



Discharge in Z**a 
cubic feet "Sg v 
per second. ' jT*" -v 



Discharge 
in cubic feet 
per second. 



0.0 


Still water... 


«.3 


38.5 


2.6 


178.0 


39 


4«3.o 


O.X 


Still water... 


>.4 


45.6 


a.7 


194.0 


40 


4340 


0.3 


Still water... 


X.5 


S3.2 


2.8 


210.0 


4.1 


457.0 


0.3 


Still water... 


J.6 


61.0 


9,9 


926.5 


4.2 


480.0 


0.4 


Still water- 


».7 


69.0 


3.0 


443.0 


4.3 


504.0 


0.5 


Still water... 


1.8 


78.0 


3.* 


261.0 


4.4 


5«6/> 


0.6 


3.5 


X.9 


88.0 


3.a 


279.0 


4.5 


55«.o 


0.7 


7.5 


a.o 


99.0 


3.3 


296.0 


4.6 


578.0 


0.8 


la.o 


3.t 


1 10.0 


4.4 


3»4.o 


4.7 


605,0 


0.9 


16.0 


2.2 


122.0 


35 


334.0 


4.8 


634.0 


t.O 


20.5 


2.3 


I3S.O 


3.6 


355.5 


4.9 


664.0 


i.t 


26.0 


2.4 


m8.5 


3.7 


373.0 


5.0 


^6.0 


..2 


3^.0 


2.5 


x63.<> 


3.8 


393-0 


5.« 


729.0 



Note. — This measuring flume has a line of posts in the middle of the water way, and 
is three feet too far towards the left bank of canal. The wings at the upper end should be 
flush with the sides of the flume, and the walk-over should te on the lower end, instead of 
the upper end. On account of cross currents, caused by posts in the middle and wing]» 
butting againiit posts, could not make an exact measurement. 

Record of appropriations by the Larimer and Weld 
Irrigation Canal, as decreed by the court in the Second 
judicial district, and approved April 1 1. 1882: 



§ 

II i 


Year. 


No. of cubic 
feet per sec- 
ond in each 
appropriation 


Total appropri- 
ation in cuDic 
feet per sec- 


Depth of water 
in measuring 
flume to give 
corresponding 
quantity. 




1864 
1867 


3.00 
16.66 


3.00 
19.66 




21 


0,97 


44 


1871 


75.00 


94.66 


1.96 


69 


1874 


54.33 


148.99 


•.403 


79 


S878 


57«.oo 


719.99 


5.073 



Original construction 

First enlargement 

Second enlargement 

Third enlargement 

Fourth enlargement..jL... 
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THE CAPHE LA POUDRE IRRIGATION COMPANY'S CANAL 

Table giving the discharge through the measuring 
flume, as computed from gaugings made July 4, 1884: 





Discharge in 
cubic feet 


111 

■5 1 


Dischanre in 
cuSic feet 


•s -s 


Dischaiye in 
cubic feet 


.5 ^ 


Discharge 
in cubic feet 


per second. 


per second. 


per second. 


per second. 


0.0 


0.0 




a9.o 


a«a 


i3«.o 


3.3 


890.5 


o.x 


0.0 




36.8 


**3 


i47.« 


3*4 


307.5 


o.a 


0.0 




45.7 


a.4 


'59.» 


3.5 


334.6 


0.3 


0.0 




54.6 


a.s 


i7i.» 


3.6 


34a.a 


0.4 


0.0 




64.6. 


a.6 


i84.« 


.?:? 


36o.a 














378.6 


0.5 


I.O 




74.6 


•.7 


197.6 


3.9 
4.0 


396.8 
4»5.4 


0.6 


3.0 




846 


a.8 


axx.a 


4.x 
4.a 


433.8 
45a.4 


0.7 


6.0 




946 


a.9 


aa6.o 


4.3 
4.4 


Jltl 


0.8 


10.6 




104.6 


3.0 


a4x.6 


n 


507.0 














Sasa 


0.9 


16.0 


a.o 


X14.6 


3.« 


257.4 


ti 


t^i 


I.O 


aa.a 


a.i 


135.0 


3.« 


a73.6 


4.9 

5.0 


S1:S 



Record of appropriations by the Cache la Poudre Irri- 
gation Company's Canal, as decreed by the court in the 
Second judicial district, and approved April 11, 1882: 






Year. 



"■So 



•SS.! 



.Sl 



O it ** * 

S^ o . 



|8! 



li.! 



"53 

o. 
S-5 



2 8.^ 

m 

3 O 3 

Coo* 



Original construction 

First enlargement. 

Second enlargement ., 
Third enlargement ... 



37 


1870 


110.00 


1 
X 10.00 


43 


1871 


170.00 


a8o.oo • 


68 


1874 


184.00 


464.00 


75 


1877 


lax.oo 


585.00 



».96 
3.84 
4.a6 
4.93 
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Table giving the discharge through the measuring 
flume, as computed from gaugings made on the fourth and 
nineteeth days of July, 1884: 



s £ 

« 1 


Discharge in 
cubic feet 
per second. 


.5 ^ 

m 

Q S 


Discharge in 
cubic feet 
per second. 




Discharge in 
cubic ieet 
per second. 


Depth in 

and tenths 


Discharge 
in cubic feet 
per second. 

- 


0.0 


0.0 


1.0 


6.4 


a.o 


X4.9 


30 


24.4 


0.1 


0.2 


I.X 


7.a 


3.1 


15.7 


3.« 


a5.4 


o.« 


0.5 


i.a 


8.1 


a.3 


16.6 


3.a 


26.4 


0-3 


I.O 


X.3 


9.0 


a.3 


X7.» 


3.3 


27.4 


0.4 


t.6 


«.4 


9.8 


a.4 


t8.4 


3.4 


28.5 


0.5 


a.3 


».5 


10.6 


a.5 


«9.4 


3.5 


39.5 


0.6 


30 


J.6 


...5 


2.6 


90.4 


3.6 


30.5 


0.7 


3.8 


1.7 


12.3. 


a.7 


a».4 


3.7 


31.63 


0.8 


4.7 


1.8 


13.. 


3.8 


22.4 







0.9 


5.6 


'.9 


14.1 


2.9 


»3.4 







Note. — Ditch gauged to a depth of 2.1 feet ; discharges beyond that depth are only 
close approximations. 



Record of appropriations by the John G. Coy Ditch, as 
decreed by the court in the Second judicial district, 
approved April 1 1, 1882 : 
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THE LARIMER COUNTY DITCH. 



Table giving discharge through the measuring flume, 
as computed from gaugings made July 5, 1884: 



.s ^ 

Hi 

s 


Dischaiye in 
cubic feet 




Discharge in 
cubic feet 


.s 1 


Discharge in 
cubic feet 


•s 1 

n 


Discfaaige 
in cubic feet 


per second. 


per second. 


per second. 


per second. 


00 


0.0 


0.4 


65.2 


a.8 


X76.0 


4.a 


508.0 


o.i 


a.4 


x-5 


7»-5 


•9 


X84.6 


4.3 


318.0 


o.t 


5.» 


X.6 


79.8 


3.0 


X93.6 


4.4 


3Ax 


03 


8.4 


« 7 


87.4 


3-» 


303.6 


4.5 


338.. 


0.4 


X9.0 


rs 


95.a 


.V» 


3x9.5 


4.6 


3484 












^•z 


35!-S 


o.s , x6.o 


X.9 


103.0 


3-3 


33X.8 


48 


368.8 


0.6 


ao.a 


a.o 


1x0.4 


3.4 


a3X.4 


49 
5-0 
5> 


1?:: 

3904 


0.7 


34.6 


3.x 


xx8.4 


3.S 


a4x.o 


5.a 

5.3 


409.6 
419-8 


0.8 


a9-4 


3.a 


X36.6 


3^ 


350.3 


5.4. 
5.5 


430.1 
440.4 


0.9 


34-4 


a.3 


134.8 


3-7 


359.8 


5.6 
5.7 


46a.o 


i.o 


39.8 


«-4 


143.0 


3.8 


369.6 


S.8 


4730 


x.x 


45-7 


as 


X56.a 


• 3.9 


979.0 


5.9 


4840 


x.a 


S».8 


a.6 


»59.4 


4.0 


3886 







X.3 


58.3 


2.7 


X67.6 


4.1 


398.3 











NoTB. — Gauged t 


3.33 fee 


t deep. Calcu 


lations fo 


r depth greater 


are close 


approxima- 


lions. 

















Record of appropriations by the Larimer County Ditch, 
as decreed by the court in the Second judicial district, and 
approved , 188-.-: 



.2 I ,• 



Original construction . 



89 



Year. 


No. of cubic 
feet per sec- 
ond in each 
appropriation 


Toul appropria- 
tion in cubic 
ft. per second. 


Depth of water 
in measuring 
flume, to give 

quantity. 


x88i 


469.8 


469.8 


5-77 
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the pleasant valley and lake canal company's 

Ditch. 



Table giving the discharge through the measuring flume^ 
as computed from gaugings made August i, 1883: 



Depth 

In feet and 

tenths. 


Discharge 

In cubic feet per 

second. 


Depth 

in feet and 

tenths. 


Dischaise 

in cubic feet per 

second. 


Depth 

in feet and 

tenths. 


Dischai:ge 

in cubic feet pe^ 

second. 






0.9 
i«o 


54.96 
61.99 
70.80 


X 8 


133.60 
142.56 


0,1 




«.9 


o.a 


6.00 


1.1 


0.3 
©.4 


9.8a 
14.01 


1.3 


79.76 
88.80 






«.3 





......... 


0.5 


19.40 


».4 


99.84 





........i 


0.6 


aa.45 


x.S 


106.7a 







0.7 


34. « 3 


1.6 


115.68 







0.8 


44.00 


>.7 


124.64 












Record of appropriations by the Pleasant Valley and 
Lake Canal Company's Ditch, as decreed by the court in 
the Second judicial district, and approved April 11, 1882: 



.1 




cubic 
sec- 
each 
ation 


ti 


III 


Year 


of 
t per 
d in 
propr 


li. 




|J8S 


gut 



JJ C > o 

o g- gsj: 

s. Ill 



Original construction. 
First enlargement.... 
Second enlargement. 
l*hird enlargement... 
Fourth enlargement.. 



1 

4 


1861 


10.72 


10.72 


II 


1864 


29.63 


40.35 


49 


1872 


16.50 


56.88 


83 


1879 


80.83 


137.68 


9« 


x88x 









0.322 

0.763 
0.944 

1.845 
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HILLSBOROUGH DiTCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the twenty- 
of July, 1884: 



second day of July, 1884: 



















•s 1 

s 1 


Discharge in 
cubic feet 
per second. 


s 1 

n 


Dischaive in 
cubic feet 
per second. 


.9 i 


Dischatse in 
cubic ieet 
per second. 


Depth in 
and tenths 


Dischacse 
in cubk feei 
per second. 


0.0 


0.0 


0.8 


91.3 


..6 


60.7 


a. 4 


106.4 


O.I 


1.0 


09 


a6.i 


>.7 


66.0 


a. 5 


tia.ao 


o.a 


2 3 


I.O 


309 


J. 8 


71-5 


a.6 


1x8.7 


0.3 


4.1 


I.X 


35 5 


1-9 


77.0 


a. 7 


i«5i 


0.4 


6.6 


1.2 


40 a 


a.o 


8a.6 


a.8 


13x6 


0.5 


95 


»-3 


45.0 


a. I 


883 


a 9 


138.4 


06 


ia.9 


1.4 


1 50.a 


a.a 


94.0 


3.0 


«45.» 


0.7 


16.8 


15 


55 4 


a 3 


lOO.O 


3 » 

3.1a 


15x8 
>53-4 



















Note.— On account of low stage of water in the stream, was only able to gauge the 
ditch to a depth of 1.75 feet. The discharges given for greater depths are only approxt- 
mate. 



Record of appropriations by the Hillsborough Ditch, as 
decreed by the court in the First judicial district, and 
approved May 28, 1883: 



.2 I r 
III 






22 & 



Year. 



*3 



R-Sg.' 









Original construction 

First enlargement 

Second enlargement . 
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THE Big THOMPSON AND PLATTE RiVER DiTCH. 

Table giving the discharge through the measuring flume, 
as computed from gaugings made on the twenty-third day 
of July, 1884: 



P 1 



0.0 
0.1 

0.3 
0.4 



Discharge in i «^ b Discharge in , «< c ■ Discharge in ^ ^ Discharge 
cubic feet j-S^S cubic teet ! -S U - ' cubic feet , S ^ ^ in cubic fcrt 
per second. | J- per .second. g**** per second. | 8''*'«o , per second. 



0.0 
o.S 

4^ 



0.5 
0.6 
0.7 

0.8 
0.9 



6.3 

8.8 

»3.7 

i6.a 



»8.7 


15 


3» 4 


ay 2 


. 1.6 


33.9 


»3-7 


1.65 


3SO 



36. a 

a8.8 



NoTB. — Canal gauged to a depth of one foot ; discharges for a greater depth are only 
approximately correct. 



Record of appropriations by the Big Thompson and 
Platte River Ditch, as decreed by the court of the First 
judicial district, and approved May 28, 1883 : 



Original construction . 
First enlargement. 



i-i. ; 




ubic 
sec- 
each 
tion 


III 


Year. 


. of c 
;t per 
d in 


s.'^i 




i^°^\ 






« C.2 o i 

I Q.5«: o or 



8 
3« 



1865 
X876 



35.00 
86. x8 



35.00 
xai.i8 I 



165 
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Water District No. 5. 

Consists of all lands irrigated from ditches taking water 
from the St. Vrain Creek and its tributaries, except the 
Boulder, its tributaries and Coal Creek. 

Water Commissioner, Dick Ransom. 

A^?:S N^ 1; ,111: } f- o -'^"«- ^"^-»-'- 

REPORT OF Water commissioner of District No. 6. 

LoNGMONT, .Colo., December 8, 1886. 
To Hon. E. S. Nettleton, 

State Engineer, 

Denver, Colorado: 

Sir — By your letter of October 5, 1886. you requested 
an official report from me for the years 1885 and 1886. 

Certain topics were especially mentioned, upon which 
you asked information, and I was requested to embrace 
such others as in my experience might be timely and 
important. 

Just below the foothills, the St. Vrain riv^r divides, and 
forms forms an island of several hundred acres, the larger and 
mairl channel flowing to the north, and the smaller channel to 
the south of this island. Irrigating ditches are taken out 
from each channel, and a portion of the water of the south 
• channel supplies the power, through a ditch, to a flouring 
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and grist mill. In seasons of very low water the south, or 
smaller channel, is naturally dry, while the entire remaining 
flow of water is in the north or main channel. During the 
extension of the Denver, Utah and Pacific railroad from 
Longmont to Lyons, in the summer of 1885, a dam, appar- 
ently intended as a permanent and tight one, was constructed 
in the main channel of the river, a short distance above the 
head of the island, where the stream naturally divided, and 
a new channel was cut in the south bank of the river, above 
the dam, whereby the whole stream was turned into the 
south channel, except such water as leaked through the 
dam before it settled and became tight. The apparent object 
of the dam was to facilitate the building of the railroad, and 
make a safe road-bed along the north side of the old natural 
north channel, and at the same time stop the washing away 
of the banks and consequent destruction of a small portion 
of the land through which the railroad company desired the 
right of way. It is not known that the dam was intended 
as an injury to any interest, but to permit it to remain and 
become perfectly tight, and the new channel to be cut out 
by the high water of the following spring, would have per- 
manently cut off the supply of water from all ditches hav- 
ing their head-gates on the natural north channel. In Sep- 
tember, 1885. when the foregoing situation became appar- 
ent, and no water could be had in the north or main channel, 
and the ditches therefrom being dry. there being no Water 
Commissioner, an appeal was made to you that the diffi- 
culty might be remedied by the removal of the unlawful 
dam. Upon your advice, the Governor was asked to 
appoint a Water Commissioner, which resulted in my 
appointment November 5, 1885, and on the ninth I duly 
qualified, and on the sixteenth I caused a tearing away of 
a portion of the dam, sufficient to permit the larger part 
of the water to flow in its natural channel, though the new 
south channel was not fully closed up, and is yet liable, 
with extreme high water, to so wash out as to naturally 
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diminish thereafter the former natural flow in the north 
channel. 

Farther down the north channel, and yet above the 
head-gates of several ditches, there is a small natural chan 
nel by which, during high water, there is a flow in a south- 
erly direction across the island to the south channel. At 
this point trouble arises whenever the water is low. The 
south channel ditches and the mill before mentioned then 
want more water than naturally goes their way, and dams 
of logs, boulders, etc., are placed in the stream to divert 
the water in their direction, by way of this cross channel, 
only to be removed by the people who obtain water 
through ditches from the north channel. From the almost 
daily building and removing of these temporary dams, it is 
strange that opposing parties have not oftener met, and 
serious trouble ensued. 

The only calls made upon me to divide water previous 
to the irrigating season of 1886, resulted from the' divert- 
ing of water from the north, or main channel, by the dams 
at these two points. 

During June, 1886, at your request, I accompanied the 
Assistant State Engineer, Professor Elwood Mead, for sev- 
eral days, while gauging a part of the ditches of the dis- 
trict, and from him received much valuable information 
and advice regarding my duties. 

On the twentieth of June, with a force of men and 
teams, I caused a partial removal of the remaining obstruc- 
tions in the main channel of the St. Vrain, to more thor- 
oughly prevent the cutting out of the new channel, which 
was made southward from above the railroad dam in the 
autumn of i88v 

The first complaints and notices in legal form to divide 
the water in the summer of 1886. were dated June 22, and 
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for several days succeeding, complaints were numerous, and 
all of them came from parties supplied by ditches taking 
water from the river below the head-gates of the Highland 
Ditch, which is the largest one in the district. From that 
time forward, notices and complaints regarding the division 
of water were frequent, mainly owing to the gradual 
diminishing of the flow, until after the season for irrigating 
grain, by which time the stage of the river was too low to 
permit of irrigating for fall plowing, except to a limited 
extent. On the fifth of October the supply of water was 
so reduced that a public meeting was called to consider a 
plan of entirely closing certain ditches for certain periods, 
to the end that all might alternately have sufficient water 
for "domestic use." No agreement was possible at the 
meeting, and on the twelfth of October, after obtaining the 
advice of, and learning more fully the plans followed by 
the commissioners of other water ditches, I began the 
system of "alternating," which is still in use, and which, as 
far as I am informed, has proven satisfactory. 

On the twenty-fifth of last June the Highland Ditch 
Company caused a summons to be served on me, beginning 
an action for trespass in the Boulder county District court, 
claiming ten thousand dollars damages for partially shut- 
ting down their head-gates. On the third of July, demand 
was made for a copy of this complaint, which was furnished, 
and in due season an answer was prepared and filed in 
court, and a copy thereof furnished to plaintiffs attorneys. 
From that time until the opening of court, on the fourth of 
October, a large amount of testimony was looked up, 
preparatory to a trial of the case. Attorneys were present 
for each side when the case was reached, but on motion of 
plaintiff it was dismissed. Thus, in the absence of any 
provision by law for legal advice or assistance, or compen 
sation for time or money expended by a Water Commis- 
sioner in such a matter, I am compelled, without recourse 
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upon the Highland Ditch Company for the same, to 
''pocket the loss" which* in this instance amounts to con- 
siderably over one hundred dollars in money alone, and all 
as the price paid by me for the privilege of doing my duty 
in defending the rights of ditches, the water for which I 
found it necessary, in strict order of priorities and appro- 
priations, to shut off from the Highland Ditch. 

My guide in dividing and adjusting the flow of water 
has been the tables furnisned me from your office, which 
have been disputed in but one instance — that of the High- 
land Ditch Company — wherein it is claimed by them that 
your figures do not allow them the quantity to which they 
are entitled. The variation possibly occurring through the 
uncertainty as to the meaning of their decree, and the re- 
duction of any certain quantity, as expressed in "custom- 
ary" inches on any (or no) certain grade, so as to give its 
equivalent, as contemplated by law, in cubic feet per 
second. In the case of this ditch, as of all others which 
have been gauged and ratings furnished, reliance has been 
placed upon these ratings. For the remainder of the district, 
where no gauging has been done, my rule has been to 
measure the width and dejith, estimate the velocity as near 
as practicable, and, calculating 38 4-10 statutory inches as 
equal to one cubic foot per second, so set the gates as to 
approximate a fair division. 

I have had no assistant Water Commissioner, having 
deemed it most prudent, on account of absence of measur- 
ing flumes in most cases, to see personally to the division 
of water. The time I have devoted to the work is fifty-five 
days, more than one-half of which time was during June 
and July last. 

It was necessary to frequently visit and regulate head- 
gates during the entire irrigating season, a small portion of 
the changes being required on account of the unlawful 
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opening of gates, during my absence, by unauthorized 
parties, but the larger portion of the visits being required 
by the gradual decrease of water after the middle of June. 

By your printed report to the Governor, of November 
30, 1884, I find there are seventy-three ditches in this dis- 
trict, while, so far as I can learn, not more than one-tenth 
of them have complied with the law requiring the building 
and maintaining of measuring flumes, notwithstanding all 
have been notified, the principal ones by special request and 
the rest by public notice. Were such flumes put in and 
gauged, the division of water would certainly be more 
satisfactorily accomplished; and then with a measuring 
flume in the main stream above the heads of all the 
ditches, to automatically register the daily flow of water, 
still further satisfaction would be found by all concerned. 
In fact, a measuring flume in the river is absolutely neces- 
sary^ to avoid the present system of chasing back and 
forth between the various head-gates, situated miles apart, 
in the almost vain endeavor (on the carpenter's plan of 
"cut and try") to maintain a proper division. The first 
requisite in the division is a knowledge of hoiv much water 
there is to divide. 

In ordinary seasons, the ditches of this district already 
constructed require all the water of the streapis to meet 
their appropriations. In dry seasons there is not enough. 
In seasons of great abundance of water probably some 
more additional land might be irrigated if ditches were 
built, but the general feeling seems to be that the limit has 
been reached in building "high" ditches in this district. 
During a good part of July, August and September of the 
current season, the St. Vrain for two or three miles west of 
Longmont has been almost a dry bed of sand, while four 
or five miles below there has been a continual good flow. 

In your request for my report, you asked me to desig- 
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nate defects or omissions in the present law, which, in vAy 
judgment, should receive the attention of the next General 
Assembly. That many defects and omissions exist, is com- 
mon remark, and although F feel that, in a crude manner, I 
might name some of them, I shall do so hesitatingly, owing 
to my lack of training as a lawmaker. Some of my sug- 
gestions for legislation may be impracticable, or even unde- 
sirable, but I trust some of them may be useful. They are 
as follows : 

First — Measuring flumes, in streams. 

Second — A method of enforcing by penalty, or other- 
wise, the present law requiring measuring flumes in ditches, 
or the construction of them by water commissioners, after 
some form of legal notice, and provision for collecting or 
taxing the cost thereof 

Third — Location of measuring flumes, by section, town- 
ship, etc., to be reported to and recorded by the State 
Engineer. 

Fourth — State Engineer's office to be the legal place of 
record of all decrees, priorities, appropriations, and every 
other kind of matter required for the information and guid- 
ance of Water Commissioners, and proper provision for 
carrying out the plan,and thereafter furnishing such informa- 
tion. All Water Commissioners to rely solely for their 
guidance upon such information and instructions as they 
receive from the State Engineer, possibly making the 
whole business a State matter, instead of the present 
system. 

Fifth — A provision for locks on all head-gates and waste- 
gates which are to be regulated by Water Commissioners. 
Commissioner to have one key to each ; all at expense of 
ditch company. Authority to Commissioner to supply, 
collect, etc., in case of neglect. 
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Sixth — Some sort of a "State Board," to include the 
State Engineer, to hear and decide certain questions of 
dispute between parties, without waiting for judicial action, 
such decision to stand until overruled by court. 

Smenth — Some restriction as to building new ditches to 
take water from streams, until the "State Board," as sug- 
gested above, shall have considered an application therefor 
and shall have decided that there is sufficient water in ordi- 
nary seasons to permit, with safety, further appropriations. 
This, to the end that, in time of low water, the quantity 
required by evaporation and domestic use, does not so far 
diminish the supply as to become a danger to all prior 
rights, not only to water for irrigation, but for prior domes-* 
tic use rights. 

Eighth — In cases where appropriations are larger than 
ditches can carry, such appropriations to be reduced to 
present capacity of ditch. 

Ninth — Water Commissioners to have police power to 
arrest, etc. 

Tenth — A plan for the* uniform construction of head- 
gates and waste-gates which Water Commissioners need to 
use, certain levers for opening and closing; such levers to 
be attached, and not removable. Authority foY Commis- 
sioners to construct, alter or supply, after due notice, etc., 
and collect cost of same, in case of neglect. 

Eleventh — In case of absence of gauging by State Engi- 
neer, Commissioner to be authorized to estimate, according 
to some definite rule to be fixed for that purpose, the quan- 
tity of water flowing, and regulate accordingly. 

Twelfth — A regular legal form of notice to be provided, 
printed and furnished by the State Engineer, at State ex- 
pense, to be filled out, dated, signed and posted by Water 
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Commissioner, on a suitable board provided by each ditch 
at the head-gate thereof, within plain view, that it may be 
readily seen and read by any person who may attempt to 
change such head-gate. Duty of Commissioner to renew 
and post such notice at each change made by him. Notice 
to be a caution to unauthorized persons regarding violation 
of law by changing head-gate, and stating the statutory 
penalty, etc. Also provide penalty for defacing or destroy- 
ing such notices, and embody substance of same in the* 
notice. Commissioner to be authorized to erect boards, 
collect, etc., after due notice, if neglected. 

Thirteenth — Water Commissioners not to be liable to 
suits, as in case of the Highland Ditch Company against 
myself, or provision for their defense by the State, without 
expense to the Commissioner. 

Fourteenth — ''Domestic use" water to be defined, and 
confined to water for house, live stock, gardens, fruit trees 
and shrubbery, but not to extend to gardens after Septem- 
ber I, each season. 

Fifteenth — In tin^e of extreme scarcity of water, the 
Commissioner to have authority to decide, according to his 
best judgment, whether or not there is more than enough 
water for domestic use, and iii case there is no excess, then 
to publish that fact in some legally prescribed manner, after 
which it shall be his duty to cause the arrest, prosecution, 
etc., of any person who uses water, except as required for 
domestic use, or allows it to run to waste. Penalty to be 
prescribed. 

Sixteenth — Alternate use of water when supply is reduced 
below quantity required for domestic use by all at same 
time. Power to be vested in Water Commissioner to decide, 
according to his best judgment, such plan of alternate use 
as will best serve all interests, and to enforce saniie. 
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Seventeenth — Amend that portion of present law which 
provides for the measurement of water sold by the inch, 
so that all water taken from streams to supply canals, ditches 
or reservoirs shall be measured by the single standard of 
unit of one cubic foot per second. All existing decrees not 
stated in cubic feet per second to be reduced to that standard 
by the State Engineer, a certificate thereof to be issued by 
him to the various ditch companies interested, and also re- 
corded in the district to which it belongs, as well as in the 
records of his office, and in the issuance of all decrees there* 
after the same standard of measurement to be observed. 
In delivering, furnishing or selling water from any canal, 
ditch or reservoir, the same may be measured either by the 
standard unit of one cubic foot per second or by the inch; 
but if measured by the inch, every inch shall be of such 
quantity that thirty-eight and four-tenths (38.4) inches 
shall be equivalent to one cubic foot per second. Provide 
for the method by which a cubic foot per second shall be 
ascertained in its discharge from any canal, ditch or reser- 
voir, if possible, by certain measuring device, readily con- 
structed, without necessity of using a meter, having refer- 
ence to size, shape, position, etc., of box or gate, and avoid 
the present impracticable provision for horizontal slides, etc. 

Eighteenth — No individual or corporation to be per- 
mitted, under very severe penalty, to place or construct any 
permanent or temporary dam or other obstruction in any 
stream, by means of which the water thereof may be made 
to flow in or through any new cut or channel, or by which 
any natural channel may then or thereafter be liable to, by 
natural washing or cutting out, be changed, and the water 
of the stream in any quantity whatsoever, be diverted from 
its own free natural course, except in strict order of priority 
and appropriation as decreed by court. Water commis- 
sioners to have authority and be required to enforce thig 
provision, arrest, prosecute, etc. 
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Nineteenth — The numbers at present assigned to certain 
appropriations in this district, being no reliable guide as to 
the order of priorities, should be corrected by legal means. 

Twentieth — Duty of Water Commissioner to be extended 
to cover all requirements of enforcing the present, and 
whatever new laws are made, with provision for lengthen- 
ing the time he may be employed each year to two hundred 
days, and that an assistant may be employed two hundred 
days; also, that two or more assistants may be employed 
at the same time if required, but in that event the whole 
aggregate time of assistants shall not exceed two hundred 
days. This seems necessary to cover the emergency of 
having to put in measuring flumes, head-gates, etc. That 
portion of present law providing that Commissioners shall 
not begin work until called upon, and not continue, etc., is 
not necessary and is not desirable, and should be repealed, 
leaving the Commissioner upon his honor in that regard. 

It will occur to you that several of the foregoing sug- 
gestions are not original with me, and I know that some of 
them have come to me through j'^ourself as well as Prof. 
Mead, your assistant, and yet that makes them all the better. 
I only add to them whatever I am capable of in the way of 
emphasis. Among the whole lot of twenty I trust some- 
thing may be found by you that you have not had before. 
And with such as are new may you not deal harshly, but 
"pass my imperfections by." 

Very respectfully yours, 

Dick Ransom, 

Water Commissioner ^ District No. 5. 
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It will be seen from the report of Mr. Ransom that the 
Water Commissioner from this district has had his full 
share of trouble. 

Notwithstanding the fact that the full volume of water 
in the St Vrain Creek was in short supply during the last 
Season^ and the impossibility of the Water Commissioner 
to increase it or extend its duty beyond a careful and in- 
telligent distribution, I consider many of the troubles of the 
irrigators are not without a remedy, which lies within the 
power of the canal owners and managers to correct. Some 
of these difficulties, in my judgment, can be easily over- 
come in the following manner: 

First — A good and efficient Water Commissioner should 
be continued in charge of the distribution of water from 
year to year, as the longer and better acquaintance with the 
work of dividing the water supply in seasons of scarcity^ 
and his familiarity with the rules regulating and the laws 
governing his actions, are of an enormous advantage to a 
Water Commissioner, and cannot be gained in one season 
of service. It is an unwise policy to change this officer, 
except for good and sufficient cause, concurred in by a 
majority of the irrigators of the district. 

Second--^All canals or ditches having a legal appropria- 
tion of ten or more cubic feet per second, should comply 
with the law providing for proper measuring flumes, 
whereby the Commissioner will be able correctly to ascer- 
tain the amount of water each canal is drawing from the 
main stream, and to adjust with certainty the quantity be- 
longing to each and every appropriator. The substitution 
of accurate measurements for guess work has much to do 
with satisfying parties interested and establishing con- 
fidence in the acts of the Commissioner, 

Third — A readjustment of the decrees relating to the 
quantity of water appropriators are entitled to, seems to be 
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almost an absolute necessity. As they now stand, the 
quantity, as expressed in *'customary" inches (or sectional 
area of the canal expressed in square inches), is very in- 
definite, changing as it does in canals possessing different 
grades, sinuosities, form of channel and accuracy of con- 
struction. To do away with this important obstacle to an 
intelligent and equitable distribution of the water among 
appropriators, the legal and uniform unit of cubic feet per 
second should be established. 

When these few suggestions are adopted, and con- 
fidence in the acts of the Commissioners established, I 
predict that nearly all the trouble in this district will 
disappear. 
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PELLA DITCH. 



Table giving the discharge through the measuring flume, 

as computed from gaugings made on the day 

of July, 1885: 



^ - c ' Discharge in 
|«2 cubic feet 
8"^ "5 P*!" second. 



sTi 



I Jz 

Discharge in I ' ^ ^ 

cubic feet -^ ■ ° 
per second. 



P' 



Discha»e in ]^ «. e ' Discharge 
cubic feet H^t ^ i in cubic feet 
per second. ^S^-o P*"^ second. 



0.0 
0.1 
0.3 
0.3 



o o 
a o 
4.6 
74 



0.4 
0.5 
0.6 
068 



10.9 
M9 
19 50 
23.45 



0.7 
0.8 
0.9 
1.0 



34.7 
J'3 3 
35.9 
4«-5 



i.i 
1. 18 



46.8 
51 3a 



NoTB. — Beyond the depth of 0.8 the discharges are only approximately correct. 



Record of appropriations by the Pella Ditch, as decreed 
by the court in the First judicial district, and app roved: 



Original construction . 

First enlargement 

Second enlargement... . 






^^ 



35 
56 



Year 



'sis 



® I — 2 



2SS, i 5i.S.>.5 
o S e- 1 



1^1 



•2 S. I 5.S « 8 



^^o« 






' «J ST -= 



a-sd 



i86a 
1867 
1873 



16.85 
6.60 
27.87 



16.85 0.58 
23 45 0.68 
51. 3» I » »8 
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JAMES DITCH. 

Table giving discharge through the measuring flumes, 

as computed from gaugings made on the day of 

July. 1884: 



Discharge in "Z « c ' Discharee in 
cubic feet 'f.gJd cubic fcei 
per second. Ji^rs per second. 



.5 jc 

ill 



Discharge in , "Z ^ ^ ■ Discliai|t 
cubic feet S_t ^ ; in cubic tcei 
per second. ^ j^*"*^ j per second. 



0.0 





0.8 


6.2 


I 6 


25.6 


O.I 


> 4 


0.9 


7-9 


'.7 


38.8 


0.2 


7 


I-O 


9.8 


1.8 


32.2 


03 


1.2 


I I 
X 13 


12.0 
12.48 


19 


35 5 


0.4 


I 8 


' i.a 


14.2 


a.o 


3«7 


w 5 
6 


2 6 


. > 3 
14 
> 5 


16.7 
19-5 

22U 






i-6 
4-8 






0.7 










Note.— The discharges of the above table are only approximately correct, only two 
gaugings of the ditch having been made. 



Record of appropriations by the James Ditch, as de- 
creed by the court in the First judicial district, and ap- 
proved : 




Original construction, 

First enlargement 

Second enlargement . 
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OLIGARCHY DITCH. 



Table giving the discharge through the measuring flunie» 
as computed from gaugings made on the twelfth day of 
June, 1886: 



-s 1 



- Discharge in ^ uc Discharge '" j^ « 2 Discharge 

« cubic feet q.B« I cubic feet I g^ i{ i cubic fee 



per second. 



per second. 






: feel 
per seconrj. 



18 2 
5 1 



Di<»chai^e 
in cubic fcet 
per second. 



0.0 

0.1 I 

OS I 

03 ' 

04 I 
0.5 j 
0.6 I 
0.7 



0.0 
I.I 
a. 3 

3.9 
5.4 
7.3 
' 94 
la.i 



og 
09 
i.o 

I.I 
t.a 
I 3 
1.4 
i.s 



15.8 
ao.o 
24 7 

30. t 
36.0 
430 
530 
6^8 



• 7 

1.8 



72 2 
79.= 
860 



NoTBS, — This ditch was gauged in the flume of the lower head-gaie«, there being no 
proper measuring flume. Gauging was made at the upper cross-beam above the gates. 

Current uneven and affected by the center post between the gates and six feet below 
where the piuging was made. Should have a proper measuring flume and be re-rated. 



Record of appropriations by the Oligarchy Ditch, as 
decreed in the First judicial district, and approved: 



•21 -• 

l-ii 



Original construction 

First enlargement 

Second enlargement... 
Third enlargement 



32 
4a 

48 

59 



3B-5.i £3l ^^n^ 

u . *^ « Q..S 13c . 

Year. ■ •- S.E g- g S^ © S * a-'S 

U"2 S- is.a o 8 o. § t « 

o Z ^ ^ o*«"-u cc^cs 

26.00 26.00 1.03 

4&.88 74.88 1.64 

2^.62 9750 

32.50 130.00 



1866 
1870 
187a 
1874 
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ROUGH AND READY DITCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the fourteenth 
day of June, 1886: 















■r*,'§! Discharcein 
|hS| cubic feet 
C^Tjl per second. 


1 Depth in 
1 feet 
1 and tenths. 


Discharge in 
cubic feet 
per second. 


i 

;2^-5 1 Discharge in 
S^« 1 cubic feet 
5^^ 1 per second. 


Depth in 
and tenths. 


Dischaise 
in cubic feei 
per second. 


0.0 1 0.0 


04 


8.0 


0.8 aa.8 


t.9 


1 5^5 


o.x a.o 


0.5 


.0.7 


0.9 39.0 


«-3 


64.1 


0.2 4.0 


0.6 


X3.6 


i.o 360 


1-4 


74.0 


0.3 6.0 


07 


»9-5 


1.1 43.0 


1.44 


780 















NoTB.— Gauging made in the flume passing under the railroad track. The down 
stream end of this flume is fully one foot above the grade of the ditch. In coueqaewx 
of the free discharge, the velocity of the water in the flume was greatly acceleiated, 
rendering its correct gauging a matter of considerable difficulty The ditch should have a 
proper measuring flume and be le-rated. 



Record of appropriations by the Rough and Ready 
Ditch, as decreed by the court in the First judicial district, 
and approved : 



Original construction . 
First enlargement 



.2 I u 

P ^, rj 

t o § 



38 
55M 






Year. ^ g^c g- I gLS g. 












1869 
1873 



39.00 
39.00 



3900 
78.00 



1.04 

1-44 
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SUPPLY DITCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the fourteenth 
day of June, 1886: 



Depth Discharge in Depth Discharge in .Depth Discharge in 

in feet and cubic feet per in feet and cubic feet per in feet and cubic feet per 
tenths. second. tenths. second tenths. second. 



0.0 




0.1 


15 


0.2 


30 


03 


4.9 


0.4 


6.8 


0.5 


9-5 


0.6 


12.8 


0.7 . 


16.1 



0.8 
09 



1.2 

> 4 

I 5 



18.8 


1.6 


»35 


1.7 


37-4 


1.8 


3»-5 


1.9 


36.0 


a 


4X.4 


a. I 


45-9 


a a 


5 J. 4 


2-3 



S7.a 
63.9 
70.6 
77.a 
84.0 
9T o 
98.0 
105.C 



NoTB. — Gauged at sixth cross-beam from upper end of long standard flume. 



Record of appropriations by the Supply Ditch, as 
decreed by the court in the Second judicial district, and 
approved : 






3 •« 2 



Original construction.. 



Year. 



1878 



" " So 



3-8:5 

I o *•- o 

*fT3 0. 



i^ 



C Q. 









2.29 



no 
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Highland DITCH. 



Table giving the discharge through the measuring flume, 
as computed from gaugings made on the twenty -first day 
of June, 1886: 



[82 



0.0 
o.x 
o.a 
0.3 
0-4 
0.5 
0.6 
0.7 
08 



«-3 
2.0 
6.7 



0.9 
i.o 
(.1 
t.a 
«.3 
1.4 
i-S 
16 

1-7 



Discharge in ; Z •*g 
cubic feet "Us 
per second. v •q 



Discharge in 'Z ^c 
cubic feet "SJ 2 
per second. w -a 

• Q o 



>4 9 
19.0 
24.0 
38.3 
370 
408 
48.9 
570 
66.0 



1.8 
1.9 
3.0 



I 



I a.x 
3 3 

33 

a.4 
9.5 

36 






Discharge in ' "I « 5 Discharge 
cubic feet ^ «2 in cubic feet 



per second 

73-9 
86.7 
9«.5 
1 10.0 

131. 5 
1330 

1449 
156.8 

t68.4 



per secoiMl. 



3.7 I 

3.8 ' 

39 
3.0 

3 « 

3.3 i 

3.4 j 

3.5 ' 
3.6 

3-7 i 

3.8 i 



i8o.3 
191.8 

>^4 
3tS O 
336 S 

338.0 
350.0 
363.0 
3780 
393.2 
311.2 

3SS.O 



NoTB— Gauging made at the lowest cross-beam of flume, at the second set of head- 
gates. A row of posts through the center of this flume produced cross-currents that inter- 
ferred with the correct rating. Canal should be re-rated. 



Record of appropriations by the Highland Ditch, as 
decreed by the court in the First judicial district, and 
approved : 



Original construction. . 
First enlargement 



lie 

0.-S 9 

3r^ 



46 
60 



Year. 



1871 
1878 



I §11 

3 « .. - 



"Ess 



4i1 



ft ^T CllS O 



I SI 
'•s! 



SIS 

B h « 



5,500 m. 
980 in. 



6,480 in. 
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SWCDC DITCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the twenty- 
second day of June, 1886: 



^ - e ' Di»chai 



^r 



.s S 



per second. ! ft^-ry 



Discharge in 
cubic feet 
per second. 



. ^ 2 Discharge in ^ ^ S Dischaiye 

ISS cubicfeet S^ S in cubic feet 

r"^ per second, i X^-o P«»" ««cond. 

^ I ^ I 



0.0 

01 I 

o.a I 
i 
0.3 

I 



0.0 
i.o 
».3 
38 



0.4 


S.a 


1 0.8 


«5.3 


0.5 


74 


0.9 


18.5 


06 


9.2 


1.0 


83. 1 


0.7 


la.a 


i '•' 


27.0 



3^.2 



NoTB. — Gauging made in flume at lower head-gate, there being no proper measuring in 
the ditch. Current very uneven, and discharge given in table only approximately correct. 
Ditch should have a proper measuring flume, placed below the waste gate, and be re-rated. 



Record of appropriations by the Swede Ditch, as de- 
creed by the court in the First judicial district, and ap- 
proved : 



Original construction 
First enlargement 



Ji 



I- 



Year. 



44 
53 



1871 
1873 



3*25 

14.98 
13.10 



Hi 



i ri'^l . 



■4.9* 
28.08 



0.79 
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Water District No. 6. 

Water Commissioner, Hiram Prince. 
Appointed June 4, 1884. P. O. address, Canfield. 

REPORT OF WATER COMMISSIONER OF DISTRICT NO. 6. 

Canfield, March 5, 1887. 
Mr. E. S. Nettleton, 

State Engineer, 

Denver, Colorado: 
Respected Sir: 

Your favor of March 2 is at hand, asking me if possible 
to give a more extended report of my official acts as 
Water Commissioner in District No. 6. 

1 am so much improved in health as to be able to do 
what I intended to some months ago — give a full report. 
Although it may be too late for publication, it may assist 
you in making recommendations to the present General 
Assembly. 

The experiences and observations of each Water Com- 
missioner should be given to the State Engineer — ^and a 
careful abstract and compilation of the facts and observa- 
tions as reported by the Water Commissioners representing, 
as they do, the different portions of the State— should be 
made by him, which will help to develop and perfect his 
knowledge of irrigation matters in general, which will 
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enable bim to recommend proper subjects for legislation 
requisite to a just distribution of water. With a few slight 
changes and additions to our present laws, we will have an 
admirable system. The general principles of our laws 
should be let alone. As the country is being developed 
and the duty and requirements of water are extended, we 
may from time to time see where to better some of the 
details. 

Priority of appropriation of water for beneficial uses 
gives the better right under the constitutional provision, 
and if enforced and protected by our administrative officers 
and courts, we shall have but little to complain of. Any 
departure from these general provisions will bring confusion 
and destroy the present excellent system of irrigation laws. 

Rights have been given by the State and taken by the 
people. Enact laws that treat ditches as common carriers; 
then it follows that they must prorate to all needing or 
asking for water, and have no choice, no priority, as do 
railroads, hacks and other common carriers. 

Each person, receiving water from or through a ditch, 
gains a priority from date of use, no matter if it be a pur- 
chased right to a perpetual use, a share of stock in the ditch, 
or a purchase from year to year by the inch. Gall it bonus, 
royalty, or by any other name you please, the fact remains 
the same. The cost of the construction must be taken into 
account by the county commissioners when called upon to 
fix the price for delivering the water from time to time. 
The time may come when the price so fixed will only need 
to be sufficient to cover the annual expenses of superintend- 
ence and other incidentals. 

In 1886 my services were required twenty-four days, to 
distribute the water. I required no assistant. The ditches 
were all fairly supplied with water during the season of 
irrigation. 

»5 
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More than one-half of the twenty-four days was required 
in taking dams out of the stream of the South Boulder 
and regulating the supply for domestic use, as many of the 
farmers would make tight dams across the entire channel 
of the stream, for the purpose o,f obtaining water for irri- 
gating lands, that they might more easily plow, while 
others, below, were suffering for water for domestic use. 
This state of affairs developed the fact that the Water Com- 
missioner should be given the power to regulate for do- 
mestic use as well as for irrigation. I take it for granted 
that you see the need of giving police power to Water 
Commissioners for control of water for irrigation, and that 
they should have assistants when necessary ; they should 
not be limited to time they serve, and should give bonds 
for the faithful performance of their duties. 

I desire again to call your attention to the need of a 
more stringent law regarding head-gates, so Water Com- 
missioners can control the water running in ditches. Often 
he has no means of regulating them except by removing 
dams. There are a few good head-gates in District No. 6. 
Can you conceive anything more annoying than after work- 
ing two hours to regulate the water by removing dams^ 
and within a half hour after the Commissioner has gone, 
some one to slip up unseen and turn the water back into 
the ditch as before it was adjusted. You can see the 
amount of work the Commissioner may do, and how little 
he can accomplish in the equitable distribution of water. 

On the twenty-second day of June, 1886, I was called out 
by applications of several persons in writing, to divide the 
waters of the South Boulder. I examined the ditches on 
the lower part of the stream; found some running about 
half full and others entirely dry, although having the oldest 
right to water, according to priority. 

I proceeded up the stream, found the latest ditches that 
have been taken out, which are higher up the stream, run- 
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ning full, and some of them running over their banks, ex- 
cept the Community Ditch, which was about one-half full, 
and was carrying about fifteen hundred cross-section inches 
of water. At this time the stream was a little below its 
• average stage at this time of year. Some of the late made 
ditches have been very greatly enlarged; some of their 
decrees are two to eight times their carrying capacity of 
one year ago, and the owners are trying to get them 
enlarged up to their decrees. I shut out one-half of the 
water in the Community Ditch, believing I could shut off a 
small amount from these enlarged ditches, some of which 
were running water to waste, that I n^'^jht get water down 
to the lower ditches, and not have to resort to extreme 
measures of dividing according to priority of right, but 
make the water do the greatest good to the greatest num- 
ber. This was done on June 22» some of these ditches 
having poor head-gates, and the water entering them could 
be easily interfered with; also, having to travel about fifteen 
miles to adjust several ditches. I found at daylight the 
next morning I had no more water for the lower ditches 
than before I made the attempt to regulate the stream. I 
immediately started back on the twenty-third of June and 
closed down the Community Ditch, except to allow suffi- 
cient water to flow in it to keep the flumes from drying up, 
as I deemed this only justice to the owners of this ditch. 
I also shut off part of the water from the Rock Creek, 
Davidson and Marshallville ditches. These latter ditches 
are the enlarged ditches since obtaining their decrees, and 
these ditches can be enlarged very much more, and yet 
will not carry the amount of water decreed to them. These 
ditches were partially shut down to supply those having 
older rights. 

Then came a howl, and watching other ditches, and a 
demand that I had no right to shut down their ditches, 
excepting the Community Ditch, which has a reservoir 
about one and one-half miles below the head-gate. At this 
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time there was three and one-half to four feet of water 
in the reservoir, so that the amount of water in the ditch 
below the reservoir was about the same, even after the ditch 
was shut down. Then a howl was set up that I was partial 
to this ditch. I was published in one of the Denver papers.* 
I was bulldozed and my authority, was denied in toto. 
They said, while the sheriff might shut their ditch down, I 
had no right to do so. They bullied me, threatened me 
with bodily harm, and with law suits. Then, for the first 
time since I have acted as Water Commissioner, or for a 
period of seven years, I enforced more stringently the pri- 
ority of the decrees, although I knew many of them were 
unjust, as to date and carrying capacity. I made it plain 
that I should do so if it took the sheriff and fifty men to 
enforce and carry out the law, even at the sacrifice of my 
life and every dollar I possessed. 

I at once employed an assistant, and gave him the ditches 
belonging to these turbulent men, to patrol and keep the 
water in them at a depth I should deem right under the 
law. I gave notice that I should arrest anyone who dared 
interfere with my. adjustments. 

Then they resorted to opening their gates at night by 
stealth. I stopped this as far as was possible to do with 
poor head-gates; my work was laborious. I often spent 
most of the night on the stream. If I could have had 
another assistant, when most needed, I could have con- 
trolled the water much better. Thus, to properly control 
the water in this district, will require good head-gates and 
two assistants when necessary. Assistants are not so much 
required many times to measure the water as to patrol and 
keep the head-gates in position as adjusted by the Com- 
missioner. It sometimes requires one assistant after the 
irrigating season to regulate for domestic purposes. It is 
of vital importance that the use of water for domestic pur- 
poses be defined either by legislative enaqtn^ent or by the 
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Supreme court. The Water Commissioner scarcely knows 
where his duty beg^ins or where it ends respecting the 
division of water for domestic uses. The claim of water 
for domestic uses is reducing the duty of water for irrigating 
purposes in many instances. The great length of some of 
our ditches and the loss in them from evaporation and 
seepage require in some instances nearly one-third of the 
capacity of the stream during low water. 

I wish to call your attention to the statute of limitation 
of four years. It arouses much feeling when, by law and 
decrees rendered, some ditches are shut off from water, 
while others, constructed two to eight years later, are hav- 
ing ample water for irrigation, o^ing to fraudulent state- 
ments to the referee when making claim to water rights. I 
think the words *'four years'* erased and "twenty years" in- 
serted, or some mode by which justice might prevail and 
these fraudulent decrees corrected by the courts. 

When the General Assembly provided for the adjudica- 
tion of water rights, they might have provided that a com- 
petent engineer should take the capacity of the ditch 
and the land lying under and being irrigated therefrom. 
Much trouble, fraud and injustice might have been avoided 
and the four years limitation would be of less importance. 

The majority of the ditches in this district were given 
to the referee without any measurement, other than guess ; 
and you will readily perceive what will occur when ditches 
of nearly the same grade — say one-fourth of an. inch to the 
rod — some v/ould state that the grade was one-half and 
some as high as two and one-half inches per rod ; and 
some ditches were given in as being constructed two to 
eight years before they really were, and from three to eight 
times the original size. 

The State Engineer should have ample means to ena- 
ble him as quickly as possible to rate the ditches and esti- 
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mate the carrying capacity. I take it that no ditch should 
have a decree greater than its carrying capacity, and this 
grave state of affairs could in this way be corrected. Noth- 
ing is so important to the farmer at this time as that the 
State Engineer should have ample means to rate the streams 
and ditches and perfect his admirable plans, which enable 
the Water Commissioner to make easy work in the equita- 
ble distribution of the water. 

The North Boulder kept up its usual volume of water 
better than the South Boulder. 

I adjusted the head -gates of this stream in accordance 
with priority. Every one seemed to be satisfied with the 
acts of the Commissioners, and we worked in harmony in 
this part of the district. 

On Coal Creek there is but little water to divide, and the 
people are entirely satisfied with the distribution made by 
the Water Commissioner. 

Respectfully, submitted, 

Hiram Prince, 

Water Commissioner District No. 6. 
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LOWER BOULDER DITCH. 



Table giving the discharge through the measuring flume, 
as computed from gaugings made on the nineteenth day of 
June, 1886: 



•s i 


Discharge in 
cubic feet 
per second. 


Depth in 
and tenths. 


Discharxe in 
cubic feet 
per second. 


.5 i 

111 
« 1 


Discharge in 
cubic feci 
per second. 


•SJg in cubic leet 
1^1 per second. 


0.2 
0.3 
0^ 
05 


0.8 
1.6 

5r2 

8.8 


0.6 

0.7 

0.8 

0-9 


i3.« 

34.2 
30.7 


1.0 
i.x 

I. a 

«.3 


36.6 

42-3 
48.0 

53.7 


X.4 59.6 


........ i ........ 



NoTBS. — This flume has been hfted by the water, a small portion passing under at the 
time it was gauged. 

Measured discharge at second cross-beam from down stream end of flume. This ts 
im/ertaMt, as the down stream end of the flume is higher than the up stream end, and 
water shallower. Flume should be repaired. 



Record of appropriations by the Lower Boulder Ditch, 
as decreed by the court in the First judicial district, and 
approved. 




Original construction 
First enlargement 
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SOUTH BOULDER AND COAL CREEK DITCH. 

Table giving the discharge through the measuring flume, 
as computed from gaugings made on the twenty-third day 
of July, 1885: 



.5 i 


Dbcharge in 

cubic ieet 
per second. 


-S JS 

^1 


Discharge in 
cubic feet 
per second 


Depth in 

feet 

and tenths. 


Discharge in 
cubic feet 
per second. 


Depth in 

fert 

and tenths 


Dischane 
in cubic (cet 
per second. 


0.0 
0.1 
o.a 

0-3 


0.4 
I.I 
3.1 


04 
0.5 
0.6 
0.7 


3.5 
5.3 

7-5 
X0.3 


0.8 
0.9 

I.O 
Z.I 


'3.8 
17-3 
ao.8 

•43 


z.a 
».3 


877 
3i.a 





^Record of appropriations by the South Boulder and 
Coal Creek Ditch, as decreed by the court in the First 
judicial district, and approved : 



■y 



Year. 



i 3 * 8 s 
I 'o 8.^^ ^ 



Original construction 



1872 



S 

ITS a 

I O <i 



53.55 



•A « . 

CUD u 
O 3 « 

2.2 s-2 






^ii^% 



■ss 

a 



502. 
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DAVIDSON DITCH. 



Table giving the discharge through the measuring flume, 
as computed from gaugings made on the twenty-third day 
of July, 1885: 



: Jg. 

! ^3 Discharge in 

ijl cubic feet 

r^^ per second. 



, g ; Discharge in I « a 
J 5 cubic feet "SgC 
"■u - PCT second. X^'o 



Discharge in 'T^'f Discharge 
cubic feet xj^ «> in cubic feet 
per second. S^-v P**' second. 



0.0 


0.0 


04 


3.6 


0.8 


11,9 


I. a 


a6.o 


0.1 


o.as 


0.5 


4.» 


0.9 


M.2 


'.3 


3«.o 


o.a 


0.8 


0.6 


60 


i.o 


17.5 







0.3 


1.55 


0.7 


8.5 


X.I 


3».3 









NoTB.— Ditch gatiged to a depth of x.o8 feet could not get more water through the 

head-gates. .^ 



Record of appropriations by the Davidson Ditch, as 
decreed by the court in the First judicial district, and 
approved : 







Year. 

187a 
1875 










1 

« 1 ■ 

III' 

j6 

.... 3» 1 


No. of cubic 
feet per sec- 
ond in each 
appropriation 


Total appropri- 
ation in cubic 
feet per sec- 
ond. 


Depth of water 
in measuring 
flume to give 

quantity. 


Original construction 

First enlargement 


116.90 
195.50 


116.30 
241.80 


! 
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SOUTH Boulder and Bear creek ditch. 

Table giving the discharge through the measuring flume, 
as computed from gaugings made on the twenty-fourth day 
of July, 1885: 



: ^ c Discharge in ^ 



, 2 Discharge in 



S8 5 cubic feet ' "gS 5 cubic feet "SJ 
v -o per second, j i* "O per second 



0.0 
1. 15 



0.9 
03 



2.80 

5.04 






Dischaive in 
cubic feet 
per second. 



0.4 

o 5 



■S -S 



Discharge 



"OS lin cubic ieet 
^ •a Iper second. 



0.6 



i6 70 



Note.— Not sulficieni water to fill ditch. 



Record of appropriations by the South Boulder and 
Bear Creek Ditch, as decreed by the court in the First 
judicial district, and approved. 



i 



k 



Year. 

» 



r-^ 



° S 



Original construction 

First enlargement 

Second enlargement.., 
Third enlargement , 



1862 
186s 
1868 
187X 



3S--S 



i6.6o 16.60 

a6 41 43.01 

5469 97.70 

109.10 aa6.8c 



Kill 
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HOWARD DITCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made July 24, 1885: 



.5 -gi 



0.0 

O.I 



Discharge in i [T «:, c | Dischaive in 
cubic feet ! 2^ S cubic feet 
- — per second. 



S^-ol per second. v 



0.0 
0.4 



0.2 
0.3 



T.I 

2 8 



0.4 

0-5 



Discharge in 
cubic feet 
per second. 



5.4 
9-7 



'Z^c Dischaije 
- g S in cubic fcet 
S^-o per second. 



NoTB.— Ditch gauged to a depth of 0.44 feet. It could not be filled on account of low 
water in the stream. 



Record of appropriations by the Howard Ditch, as 
decreed by the court in the First judicial district, and 
approved. 






Original construction.. 



Year. 



i860 



36.00 






mi 

o '=^'' 8 - -** S 
■v"2g: 52 08 






36.00 
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MAR8HALLVILLE DiTCH. 

Table giving the discharge through the measuring 
flume, as computed from gaugings made on July 24, 1885 : 



^«- Discharge in \'2^c. Discharge in , ]^ ♦^ £ ' Discharee in '" ^"^ Discharge 

3H « cubic feet -" jj cubic feet ■ -^ « cubic feet - }j *{ in cubic leet 

*> -o per second. ;^ -q per second. « ^ . per second. %'*' -n per second. 

*-3q Qb 'Qc Qc 



00 0.3 3.3 '^ 4 I *^*9 ^'^ 



O.I 



0.9 I 0.3 5.1 o.s " 16.5 



33.3 



NoTB. — Low water in the stream prevented filling the ditch above the depth of 0.47 
f«*t. As only two gaugings were made, could not extend the table to a greater depth. 



Record of appropriations by the Marshall vi lie Ditch, 
as decreed by the court in the First judicial district, and 
approved : 



Original construction- . 
First enlargement 



s 
Hi 


Year. 


1 No. of cubic 
feet per sec- 
ond in each 

1 appropriation. 


No.of cubic feet 
per second in 
all of the ap- 
propriations. 


Depth of water 
in measuring 
flume to give 
':orresponding 
1 quantity. 


14 


1865 


M.76 


14.76 


0.47 


33 


1878 


3».92 


46.68 
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THE SOUTH BOULDER CANON DITCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the twenty- 
fourth and twenty-seventh days of July. 1885: 



c ^ c * 

'Z ^ ^ Disch»rj5C in I "I « ^ 

•|k S cubic feci ! -Sw « 

X^-o P«r second, j X^-ra 



Discharge 
in cubic feet 
per second. 



I 



-^■S Dttcharve 
^S «» in cubic leet 
V -o I per second. 



0.0 
0.1 
0.3 
0.3 
04 
«>-5 



0.0 
0.8 
2.0 
3.4 
5.0 
6.5 



0.6 
0.7 
0.8 
o.g 
i.o 



i 



8.1 

96 

II. 2 

ia.8 
«4 3 
«59 



IT^-S Disc]u»e 
•Sgl incDbk&et 
^ .0 per second 





t.a 


17.5 




« 3 


»9.o 1 




1.4 


•0.5 I 




».5 


M.I 




X.6 


»3.7 




« 7 


35.2 



1.8 

»-9 
2 o 



36.8 
>8 4 
399 



NoTB.— Ditch gauged to a depth of 1.5 feet. Banks of ditch near flume badly over- 
grown with willows. 



Record of appropriation by the South Boulder Canon 
Ditch, as decreed by the court in the First judicial dis- 
trict, and approved : 



Original construction.. 
First enlargement 




Isli lis • 



• •J'SB' ass's s. it* 

^^§^ o5jc S-e^o^ 



1870 
1871 



»6.37 
193.00 



«6.37 
2x8.37 
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The COTTONWOOD DITCH NO. 1. 

Table giving the dischargee through the measuring 
flume, as computed from gaugiqgs made on the twenty- 
fifth day of July, 1885: 



c J^ 

= 1 


Discharge in 
cubic feet 
per second. 




cubic feet 
per second. 


•2 J 

Pi 


Discharge in 
cubic feet 
per second. 


Depth in 
and inches. 


Ditcbaige 
in cubic feet 
per second. 


0.0 

O.I 0.8 


0.2 

0.3 


34 


0.4 
0.3 


5-5 
8.1 


0.6 ' 11.6 
0.7 ; 15.8 

















NoTK.— Low water in the stream prevented the ditch being filled above the depch of 
0.53 fo«t- 



Record of appropriations by the Cottonwood Ditch No. 
I, as decreed by the court in the First judicial district, and 
approved. 



I 



•Si,- 



3 "^ 2 s ; 11 - 

llll 



, ►,«S o tt 



Original coqstruction . 
Flrvt enlargement 



1866 
1870 



15.58 
367a 



^So 

) Ok I 



ai 



15.58 

5a. 3© f 

L 



o.^ 
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BOULDER AND WHITE ROCK DiTCH. 

Table giving the discharge through the measuring flume, 
as computed from gaugings made on the twenty-fifth day 
of July, 1885: 



and tenths. 


Discharge in 
cubic feet 
per second. 


Depth in 
and tenths 


Discharge in 
cubic feet 
per second. 


H' 


Discharge in 
cubic feet 
per second. 


Depth in 
and tenths. 


1 Discharge 
in cubic feci 
per second. 


0.0 


0.0 


0.4 


35.0 


0.8 


10J.5 


1.9 


1 «7«-5 


0.1 


6.4 


05 


50.5 


0.9 


tai.5 


»3 




o.« . 


M-5 


0.6 


65.5 


1.0 


141.0 


1 '■* 




03 


33.5 


0.7 


ax.5. 


i.i 


156.8 


t 5 

i 


i 





NoTB. — Table of discharges not extended beyond the measuremenu. 



Record of appropriation by the Boulder and White 
Rock Ditch, as decreed by the court in the First judicial 
district, and approved : 



Original construction.. 



2 o § 

I < 



1:173 



2 6-^ S 



Hi 



■3.2 «1 



747- 3« I 7473*^ 



-SB 

a 



o o ». 
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The FARMERS' Ditch. 



Table giving the discharge through the measuring 
flume, as compiled from gaugings made on the twenty- first 
day of July, 1885: 





















Discharge in 
cubic feet 
per second. 


Depth in 
and tenths 


Discharge in 
cubic feet 
per second. 


Depth in 

fcet 
and tenths 


Discharge in 
cubic feet 
per second. 


Depth in 
and tenths 


Discharge 
in cubic feet 
per second. 


e.o 


0.0 


06 


ia.3 


1.2 


32.« 


1.8 


55« 


e.i 


» 3 


0.7 


15.1 




55 9 


1.9 


58.S 


oa 


3.0 


0.8 


18 z 




39.8 


2.0 


6a.6 


0.3 


50 


0.9 


at a 




43.6 


a.x 


64.4 


04 


7» 


I 


a4-4 




. 47.4 


a. a 


To.a 


05 


9-7 


i.i 


a8.3 




5... 


3.3 


74.0 





NoTB. — The discharges for depths greater than 1.7 feet are only, approximate. 



Record of appropriations by the Farmers' Ditch, as 
decreed by the court in the First judicial district, and 
approved : 







Appropriation 
piiority — 
Number. 


, Year. 

1 


No. of cubic 
feet per sec 
ond' in each 
appropriation 


Total appropri- 
ation in cubic 
feel per sec- 
ond. 


Depth of water 
in measuring 
fltime to give 
corresponding 
quantity. 


Original construction 


.. .. .. 14 


186a 


73.2y 


7i.?y 


1 '-' 
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THE COTTONWOOD DITCH NO. 2. 

Table giving the discharge through the measuring flume, 
as computed from gaugings made on the twenty-fifth day 
of July, 1885 : 



^ B . Discharge in 'Z ^ e ! Discharge in 1 'Z •« e Discharge in 
S a cubic feet I "S S a I cubic feet "^ 



5_^ a cuoig icci ' ^ Si 

V -o ' per second. « -o \. per second 



gS « cubic feet 
v^ "o , per second. 



'Z^^ Discharfc 
gSi: lincuKcfeet 
5^-0 'per second. 






0.0 


0. j 


4.5 


0.8 


11.7 


1 L.2 


18.9 


O.I 


0.5 


0.5 


6.3 


0.9 


»3.5 


' « 3 


ao.7 


o.a 


1.4 


06 ■ 


8.1 


x.o 1 


15.3 


«-4 


M.5 


0.3 


2.7 


. °-' > 


to.o 


i.i ' 


«7.i 


1 '-' 


343 



Note. — Ditch was gauged to a depth of one foot : discharges for greater depths arc 
only approximately correct. 



Record of appropriations by the Cottonwood Ditch 
No. 2, as decreed by the court in the First judicial dis- 
trict, and approved : 



SoE 
0.-Z3 



Year. 



, dsli: 









Original construction 



1863 



I 
3370 ! 3370 
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LEYNCR DITCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the twenty- 
seventh day of July. 1885 : 



Depth in 
and tenths 


Discharge in 
cubic feet 
per second. 


0.0 




»••• 1 


0.9 


o.a \ 


1.8 


0.3 1 


a.S 


— 1 






Z **c I Discharge in 
■Sg a I cubic feet 
S^-o per second. 



;: ^ ^ I Discharge in 'Z^a 
■y 2 I cubic feet ! "Sj S 
V -o per second, j ^ -v 



Dischawe 
in cubic ieet 
per second. 



0.4 
0.5 
0.6 
0-7 



3.8 

4.8 
5.9 
7.» 



0.8 ' 


8.5 


... 1 

1 


15.6 


0.9 


lO.I 


1.3 


17.7 


I.O 


".7 


».4 


.9.8 



13.6 I 



NoTK.— Discharges for depths greater than one foot are only approximately correct. 



Record of appropriations by the Leyner Ditch, as de- 
creed by the court in the First judicial district, and 
approved : 



Original construction.. 











til 


Year. 


No. of cubic 
feet per sec- 
ond in each 
appropriation. 


Total appropri- 
ation m cubic 
feet per sec- 
ond. 


Depth of water 
in measuring 
flume, to give 
corresponding 
quantity. 


13 


1865 


164.00 


164.00 
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Water District No. 7. 

Consists of all lands irrigated from ditches taking water 
from Clear Creek and its tributaries. 

Waier Commissioner, Joseph W. T. McKay. 

Appointed May 4, 1882. P. O. Address, Demer. 



Report of Water commissioner of district no. 7, 

FOR THE year 1886. 

E. S. Nettleton, Esq., 

State Engineer, 

Denver, Colo.: 
Dear Sir: 

In obedience to the request contained in your letter of 
October 5, 1886, requesting me to make a report of matters 
connected with my position as Water Commissioner of 
District No. 7. of the State of Colorado, for the years 1885 
and 1886, I m'ost respectfully submit the following state- 
ment : 

The water in Clear Creek, which supplies the ditches 
under my control, was in a good stage, sufficient to supply 
all demands, without any special interference on my part, 
until August 17, 1885, when I was notified by the officers 
of the Clear Creek and Platte River Ditch Company, re- 
questing me to furnish them with a larger supply, such as 
they were entitled to under the law. I immediately went 
tc^ the canon, where the largest ditches are taken out of 
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said creek, and proceeded to regulate and distribute the 
water, making a proper adjustment according to the pri- 
ority of rights and the various appropriations made to the 
various ditches supplied from the creek. The water con- 
tinued at a low stage during the remainder of the irrigating 
season, with some exceptions. In this year there was but 
one ditch, to-wit, the Golden Canal, that complied with 
the law in establishing a measuring flume; and in the dis- 
tribution of water I had to depend entirely on my own 
judgment, which proved entirely satisfactory to the patrons 
of the various ditches. During the year the state of water 
in the creek was such that I attended to all the duties of 
my position myself, and had no assistant; the time I occu- 
pied in so doing was thirty-two days. It was not neces- 
sary to adjust the head -gates in the spring, as the supply 
was greater than the demand. The adjustment is only re- 
quired in the fall, when the water is in a low stage, owing 
to the fluctuations of the stream, and sometimes by being 
disturbed by persons without authority. ^ 

Report for the Year leee. 

The water in Clear Creek, which supplies all the ditches 
under my control, kept in a pretty good stage until July 
12, 1886, when I was notified by the officers of Clear Creek 
and Platte River and Colorado Agricultural Ditch Companies 
(the two lowest 'ditches on the creek), to furnish a greater 
supply of water. I immediately went to* Golden, ne^r 
where all the large ditches start from said creek, and pro- 
ceeded to adjust the supply in as satisfactory a manner as 
possible. As the creek gradually became lower, I deemed 
it necessary, on August 10, to appoint an assistant in the 
person of A. O. Patterson, of Golden, to take special charge 
of the first seven ditches, which all start in Golden and 
vicinity, and, owing to their capacity, are capable and were 
absorbing all the water in the creek, so that at its mouth it 
was dry. The assistant, by the daily adjustment of the 
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ditches, kept an adequate supply in the creek, so that there 
was no complaint on account of scarcity from the numer- 
ous ditches below. As the creek gradually got lower, at 
the expiration of the assistant's time, I deemed it necessary 
to have a person take charge of the aforesaid ditches, and 
give his whole time and attention to them, so I appointed 
him to act in my stead, and he has so done, giving entire 
satisfaction up to the present date. I will here state, at the 
low stage of water in the creek, from the tenth of August 
to the present date, without the constant attention of some 
person to take charge of the aforesaid ditches and adjust 
the gates at least once, and often twice, during the day, the 
various ditches below would have been without a drop of 
water. I might add that the fluctuations in the creek have 
been during that time usually caused by the running and 
stopping of the several mills in Golden, and it has required 
the closest scr utiny to make a proper adjustment of a low 
stage of water, owing to this cause. The time I have been 
employed, up to this date, consists of thirty-six days. 

The course pursued in adjusting the flow of water was 
by measuring the depth of water in the flume, established 
by the Assistant State Engineer, when such flumes were 
established; and when they were not, then, according to 
my best judgment I might here add that of the whole 
number of ditches on the creek, only ten have complied 
with the law and established measuring flumes, to-wit: 
Golden Ditch, Agricultural, Golden City and Ralston 
Creek, Golden Canal, Rocky Mountain, Wannemaker, 
Brown & Baugh, Fisher, Colorado Agricultural, Clear 
Creek and Platte River. I do most earnestly advocate the 
establishment of measuring flumes, as they aflbrd positive 
facilities to the Water Commi.ssioner in adjusting the water, 
and frequently are the means of satisfying many refractory 
persons who are continually contending for what they deem 
their rights, when they really have none. I am of the 
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opinion measuring flumes in the ditches are more satisfac- 
tory than any measuring flume that could be placed in the 
creek, owing to its fluctuations, and am of the opinion no 
improvement could be made on that, and that no legislation 
could be made to afford greater relief to the agricultural in- 
terests of the community. My opinion in reference to the 
supply of water in the creek is, that when the season affords 
an average supply, there is now a sufficient area of land 
already under ditch to exhaust the supply; when a dry 
season intervenes, such as the present one, the supply would 
not be sufficient to cover any more land; indeed during the 
present season many crops of various kinds have suffered 
for the want of water. I might further add that, owing to 
the high water in the spring, it is not necessary to adjust 
the gates. That . is only necessary at a low stage in the 
fall. Especially was it the case this present fall, when the 
water in Clear Creek has been lower than was ever known 
before. 

Very Respectfully submitted, 

J. W. T. McKay, 
Water Commissioner of the Seventh District. 



The division of water in this district, under the court 
decrees, has been made to the satisfaction of the canal 
owners, as far as I have been informed, with possibly one 
or two exceptions. 

Owing to the peculiar location of the heads of some of 
the larger canals, the Water Commissioner has found it 
necessary to employ an assistant constantly, to regulate 
the water at the head of these canals at Golden City. 

A better method of distributing the water from some of 
the canals in this district seems desirable; and the same 
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may be said of many other canals in the State. I have 
often been asked to take some active part in the division of 
water along the line of a canal; but I fail to find anything 
in the law permitting or giving me any authority in such 
cases, except it may be by inference, to prevent waste and 
to secure a more economical u:>e of water alloted to the 
canal. 



FISHER Ditch. 

Table giving the discharge through the measuring flume, 
as computed from gaugings made July i6, 1885: 



■ ' • I • 

*2 « c Discharge in ^ « ^ Discharge in '^ ^ ^ Dischargt in | ~ ^ - Discharge 

^ S S I cubic feet S. t i cubic feet gL^ w cubic feet . "^Jj « in cubic teet 

«■**_ per second. J^**"— • per second. x'rs ' per second. ' v^.^ per secoad. 

Mc ^c Qc: jQc. 



1 



I 



0.0 0.4 3.8 

0.1 0.5 0.5 5.a 

0.2 ' 1.5 0.6 6.6 

o 3 -j.t o 7 8.0 



9.5 
ix.o 

12.5 
14.0 



Note.— This ditch has an excellent measurins flume, but its location is £aul^*, betng in 
a bend in the ditch. Rating interfered with by sand settling on bottom, of the flume. 
Could not fill the ditch on account of gravel lodged in front of the gates. 



Record of appropriations by the Fisher Ditch, as de- 
creed by the court in the Second judicial district, and 
approved October 4, 1 884 : 



■=\. : 5"5^ 25" ' Si'*"! . 

m ' Year ' ^-^f ^^ jffH 



Original cunstruciion 16 1861 I 
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THE COLORADO AGRICULTURAL DITCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the sixteenth 
and seventeenth days of July. 1886: 



-s -a 



Discharge in 
cubic feet 
per second. 



c 2' I 

!c *- c ' Dischai^ge in 

"gK V I cubic feel 

5^ ^ per second. 






0.0 

O.I 

0.1 








0.3 

«.4 







0.5 


a.o 


0.6 


3.4 


0.7 


5.0 



6.8 
8.8 
iz.o 
13.5 
16.0 
18 S 
ai.o 

23.5 



1.6 

«-7 
1.8 
1.9 
a.o 
a. I 
a.3 
2.3 



Discharge in 
cubic feet 
per second. 


H 


Discharge 
in cubic wet 
per second. 


260 




28.5 
31.0 
33.5 
36.0 
38.6 





































Note — Ditch has a proper measuring flume, but owing to the head*gates being out 
of order, could not give it a complete rating. 

Record of appropriations by the Colorado Agricultural 
Ditch, as decreed by the court in the Second judicial dis- 
trict, and approved October 4, 1884: 




Or^fiaal coiutniction. 
Tint cnUrgement 



18 
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THE GOLDEN DITCH. 



Table giving the discharge through the measuring flume, 
as computed from gaugings made on the twenty-fifth day of 
June, 1886: 



Discharae in 
cubic leet 
per second. 



Is « 

Dbcharge in , jq ^'u 
cubic feet ' ^S .£ 
per second . v**" -o 



> a 8 

Discharge in i "^ ^-g 

cubic feet ; "gg.S 

per second. , 5*^ij 



Disdune 
in cubic net 
per seoood. 



0.0 
o.x 
0.2 
0.3 
0.4 



'4 
3.0 

3.0 



0.5 
0.6 
0.7 
0.8 
0.9 



4.3 ».- 

6.3 i.x 

8.4 Z.9 

10.8 I X.3 

«3-3 1 «.4 



1.6 



15.8 

18.5 

2>.3 I >.7 

24.1 

87.0 I 



30.2 
334 

36.7 



Note— Gauging made in second standard flume above Golden, 37 feet from lower end. 



Record of appropriation by the Golden Ditch, as 
decreed by the court in the Second judicial district, and 
approved October 4, 1886: 



Original construction . 



Mi 



Year. I^ts'l 
I, ^11 I 



,871 



26.00 






26.C 



I- 

> 3 

■se 
1^^ 



O p X 

ill 
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GOLDEN Canal. 

Table giving the discharge through the measuring flume, 
as computed from gaugings made on the twenty fifth day 
of June, 1886: 



Z^al Discharee in 
•S«Sj cubic feet 
F^-rs per second. 


Depth in 
and tenths 


Discharge in 
cubic feet 
per second. 


si 

n 


3" 
Depth in 
and tenths 


Discharge 
in cubic feet 
per second. 


0.0. 
0.1 
o.a 
0.3 
0.4 
0.5 


0.0 
i.S 
4.2 
7.8 

X2.I 

J 6.0 


0.6 
0.7 
0.8 
0.9 
1.0 
1 1 


21.2 

a8.5 
35.7 
4».7 
50.5 
58.6 


1.2 

»-3 
1.4 
«.5 
t.6 

».7 


67.4 
76.a 
86.0 
96.0 
106.7 
1x7 8 


1.8 
a.o 


129.5 
153.2 









Record of appropriations by the Golden Canal, as 
decreed by the court in the Second judicial district, and 
approved : 



.2 1 j: 

6L3ri Year. 

Ill • 



:i8'6§ i-i:S 



mi 



l« 



•5|l 

«S o ca 



•c.a 6 

OjO w 



2* e 

Si 

5-s 



S8.& 

III. 



Original construction.. 
First enlargement 



9 
57 



r86o 
1873 



39.80 



39.80 



0.86 



154.00 ' 193.80 



I 
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ROCKY MOUNTAIN DiTCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the twenty- 
sixth day of June, 1886: 



— - 


- 




« 5 


Discharge in 
cubic feet 
per second. 


Depth in 

and 
and tenths 


0.0 





0.7 






0.8 


o.a 


2.3 


0.9 


0.3 


4.0 


x.o 


0.4 


5.8 


1. 1 


0.5 


7.4 


1.2 


0.6 


9.4 


».3 





= s' 


Discharge in 
cubic feet 


« § 


per second. 



Discharge in 

cubic feet 

per second, i 



LfiS 



Dischaite 
in cubic feet 
per second. 



11.5 




M.2 




17.4 




20.5 




239 




27.0 




30.4 




. 






«.4 

».5 

.6 

.7 
.8 

.9 
a.o 





- 


— — - 


33.9 


2.1 


60.3 


37.5 


2.2 


64.4 


40.9 


2.3 


68.4 


44-4 


2.4 


72.6 


48.5 


2.5 


77.2 


52.4 







56.3 








Note.— Ditch gauged in the flume at the waste gate, about Haifa mile below the head 
of the canal. Current uneven and rating interfered vrith somewhat by sand settling in the 
flume (caused by shutting the waste gates). Ditch should have a proper measuring flume 
below the waste gate. 



Record of appropriations by the Rocky Mountain Ditch, 
as decreed by the court in the Second judicial district, and 
approved October 4, 1884: 



.a I c 



Year. 



i: « c 

52;W.Ort 



•■H 






Q^^ 



Original construction. 

First enlargement 

Second enlargement- 
Third enlargement.... 
Fourth enlargement... 



«9 


1862 


9.21 


9.»> 


37 


1864 


7.30 


16.51 


4> 


1865 


47.»3 


63.64 


58 


1873 


113.66 


177.30 


64 


X878 


12.70 


190.00 



0.59 
0.87 

2.18 
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BROWN AND BAUGH DITCH. 



Table giving the discharge through the measuring flume, 
as computed from gaugings made on the thirtieth day of 
June, 1886: 

















Z^G. Discharge in 
fs «» cubic feet 
S^-o per second. 


Depth in 

feet 
and tenths 


Discharge in 
cubic feet 
per second 


Depth in 
and tenths 


Discharge in 
cubic feet 
per second. 


Depth in 
and tenths 

' ill 


0.0 
0.2 





0.3 
0.5 


0.45 
1.0 

X.9 


0.6 
0.7 
0.8 


2.7 

3.56 

4.4 








o.a 


0.9 



















Record of appropriations by the Brown and Baugh 
Ditch^ as decreed by the court in the Second judicial dis- 
trict, and approved October 4, 1884: 





Appropriation 
priority- 
Number. 


Year. 


No. of cubic 
feet per sec- 
ond in each 
appropriation. 


Total appro- 
priation m cu- 
bic feet per 
second. 


Depth of water 
in measuring 
flume to give 
corresponding 
quantity. 


Original construction 


45 


1862 to CMS 


10.00 
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WANNEMAKER DiTCH. 

Table giving the discharge through the measuring 
flume, as computed from gaugings made on the thirtieth 
day of June, 1886: 



.5 ^ 



Discharae in 
cubic reet 
per second. 



& 1 



Dischaive in 
cubic feet 
per second. 



■S S 



Dischaive in 
cubic feet 
per second. 



_0 w s Discharge 
'|^£ !in cubic feet 
•o Iper second. 



t 



0.0 


0.0 


04 


2.7 


0.8 


7.7 


1.2 


14-8 


0.1 


05 


0.5 


3.7 


0.9 


9.«8 


«.3 


17.0 


o.a 


I. a 


0.6 


4.9 


I.O 


ZI.O 


1-4 


19.4 


».3 


»'9 


0.7 


6.2 


X.I 


12.8 


1.5 


aa 



Record of appropriations by the Wannemaker Ditch, 
as decreed by the court in the Second judicial district, and 
approved October 4, 1884: 



.5 I v.- I 



Original construction . 
First enlargement 



6 
52 



1 

1 Year 

1 

1 


No. of cubic 
feet per sec- 
ond in each 
appropriation , 


hi 
9.00 

ai.oo 


1 S??! 

1 Q .S « 8 r 


i860 
1 1863 


8.00 
13.00 


' 0.81 
t.46 
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Water District No. 8. 



Consists of all lands irrigated from ditches taking Water 
from Cherry Creek, Plum Creek and Platte River, and their 
tributaries, except Bear Creek above District No. 2, and 
below the fork's of the North and South branches of the 
South Platte River. 

Water Commissioner, John B. Myers. 
Appointed May 9, 1885. Postoffice address, Littleton 



REFORT or WATCH COMMISSIONER OF DISTRICT NO. 8. 



Littleton, Colo., December 20, 1886. 

E. S. Nettleton, 

State Engineer, 

Denver, Colorado: 
Dear Sir: 

Your letter of October 11, requesting certain informa- 
tion regarding my course as Water Commissioner, has been 
received, and in reply I beg leave to report as follows: 

For the year 1885, 1 was only employed two days, under 
a call made June 17, from Plum Creek, to divide the water. 
On examination of affairs, I found nine ditches interested. 
Having established their rights under the priority^they 
possessed, there was no further call for action. 

During the year 1886, I was employed for sixteen days, 
at various times during the irrigation season. The first 
call was on June 2, coming from Cherry Creek. The second 
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call was June 23, coming from Indian Creek and its tribu- 
taries. The third call was July 5, from Plum Creek. In 
all these cases I examined into the matter, and regulated the 
supply of each ditch according to its priority of right. 

On July 15, there was a general demand from some 
ditches lying below Platte canon for an equitable distribu- 
tion of the water. These ditches were the Last Chance, 
Platte Caiion, Nevada and Riley. After dividing the water 
according to priority, I still found trouWe arising from 
some canals appropriating more than I had accorded them, 
and I was compelled to appoint assistants to watch the 
head-gates of the Last Chance and the Riley ditches, and 
see that they were not disturbed. One man was employed 
two days on the first and another six days on the last named 
canal, for this purpose. 

In my opinion, the water is all appropriated from the 
streams in my di.strict, as far as applies to the irrigating 
season; but there is a large quantity which could be held 
by storage reservoirs, and there are many favorable loca- 
tions where such reservoirs could be constructed to ad- 
vantage. 

I find that there is a tendency among the farmers of my 
district to set underground flumes in the different dry sand 
creeks late in the season, through which they obtain a large 
supply of water. It has occurred to me that there might 
be a question as to the legality of such action, as affecting 
prior rights. 

There are but two ditches in my district that possess 
measuring flumes. They are the High Line and the 
Nevada. It think it very important that such flumes should 
be in every ditch, and some provision should be made by 
Legislature to compel ditch owners to construct them. In 
the event of their not doing so within a period of time, to 
be fixed, the Water Commissioner should have the power to 
enforce their construction. He should also be clothed with 
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the power to arrest any person found disturbing measuring 
flumes or head-gates, or interfering in any way in the dis- 
charge of his duties. 

I believe it would be a good plan to have a measuring 
weir in the South Plalte river. It would greatly simplify 
the work of distributing the volume of water flowing in 
the stream and be the means of satisfying everyone inter- 
ested that all rights are being respected in the matter of 
•distribution. 

I am of the opinion that, in the matter of the law as it 
now stands in regard to the time the Commissioners are 
employed, it should rest with the county commissioners, 
and be regulated according to the necessities which may 
arise. 

Early in June, there was a complaint for water from the 
'district below mine, and I was requested to divide the 
water between my own district, in which I was using all I 
had flowing, and had none to spare, with Water District 
No. 2. On applying to you for instructions as to my duty, 
you will remember that, after you liad consulted the legal 
adviser of the State, you declined to advise in the matter, 
on the ground that you had, under the law, no authority 
to act. Under these circumstances, I felt that it was my 
duty to act only so far as my own district was concerned, 
and dechned to deprive the canals under my charge of 
what they had prior claims upon. It seems to me that this 
is a subject upon which legislation is imperatively de- 
manded, and that there should be some board of control 
created, with power to regulate all questions arising out of 
the variable flow of water in our streams, whether in sea- 
sons of drouth or at times when the regular supply is low, 

Utc in the season. 

Yours, respectfully, 

John B. Myers, 

Commissioner District No, 8, 
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THE NORTHERN COLORADO IRRIGATING CO. '8 CANAL. 

Table giving the discharge through the measuring flume, 
as computed from gaugings made on the third and fourth 
days of August, 1885 : 



















s 1 

n 


Discharge in 
cubic feet 
per second. 


Denth in 
and tenths 


Discharge in 
cubic feet 
per second. 


Depth in 
and tenths 


DischArae in 
cubic feet 
per second. 


n 


Diacfaun 
in cubic feet 
per wcand. 


0.0 , 





0.9 


27.5 


..8 


iao.5 


I a.7 


»54.« 


0.1 1 


I.O 


1.0 


34.0 


1.9 


«33.5 


2.8 


ari.g 


o.a 


3.1 


1 I 


4«.6 


2.0 


M7.3 


»-9 


290.5 


"' 1 


40 


i.a 


50. a 




Z60.5 


i 3.0 


310.2 


0.4 


6.4 


».3 


61.0 




174 2 


3 » 


330.2 


05 


9 4 


« 4 


71.6 


3.3 


1S8.S 


3.2 


350.4 


0.6 


W.8 


'5 


8^.5 




303.3 


1 5-3 


375.0 


0.7 


17.0 


X.6 


94-6 




2194 


3-4 


403.0 


08 1 


2X.8 


» 7 


«07.5 


2.6 


235.5 























Note.— Gauging made in first standard flume below the head-gate. 

Record of appropriations by the Northern Colorado 
Irrigation Company's Canal, as decreed by the court in the 
Fourth judicial district, and approved. 



Ill 



Year. 



12 









> 9 



5 = 



Original construction.. 



1879 1,184.00 i»i84.oo , 
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Platte canon Canal. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the fifth day 
of August, 1885: 



H 


Discharge in 

cubic net 
per second. 




Discharge in 

cubic feet 

per second. 


Depth in 

feet 
and tenths 


1 

I Discharge in 
1 cubic feet 
per second. 


Depth in 

feet 
and tenths 1 


Discharge 
in cubic feet 
per second. 


f 

• 9.0 


0.6 


6.6 




I ai.o 


1.8 


1 

36.8 


O.I 0.6 


-.7 


87 


».3 


«3.4 


« 9 


40.» 


0.1 1.3 


0.8 


11 




'59 


2.0 


44.4 


e.3 t.s 


0.9 


.3.6 




1 »8.5 


S.I 


49.4 


«4 34 


I.O 


Its 




j 3«-o 


a.> 


5«.0 


a.5 ^.A 


i.i 


.15 


1.7 


j 33.8 













Record of appropriations by the Platte Cafion Canal, as 
decreed by the court in the Fourth judicial district, and 
approved. 



Original construction 

First enlaigemcnt I 

Second enlargement 



' Appropriation 
Number. 


Year. 


1 No. of cubic 
feet per sec- 
ond in each 
appropriation 


Total appro- 
priation in cu- 
bic feet per 
second. 


. Depth of water 
in measuring 
flume to give 

! corresponding 
quantity. 


5 


1861 


4.70 


4.7" 


0.49 


1 14 


1863 


34.00 


38.70 


1.86 


1 '' 


1864 


1 »7.30 

1 


56.00 


2.ao 













This district includes, among other streams, that por- 
tion of the South Platte River lying between the city of 
Denver and the mouth of the north branch. 

It is altogether probable that another district will be 
formed above this one, as there are a few ditches already in 
operation and others intended, which will take water from 
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the South Platte or its tributaries. There will then be no 
less than four separate and distinct water districts on this 
river. 

Under existing laws, each district is as independent of 
the others as though it were an entirely separate stream ; 
and the court decrees in each district establish the prior 
rights and amount of appropriation for that district with- 
out any reference to the claims or rights of others. Hence 
the possibility of a conflict between prior right owners and 
between Water Districts, as was the case in the summer of 
1 886, when there was not water enough to supply all the 
canals. 

The Commissioner of this district was called out to 
divide the waters of the South Platte River, in July, 1886, 
because the whole stream was not sufficient to supply the 
demand made upon it by the canals in District No. 8, 
leaving practically no water for District No. 2, lying below, 
which contained some of the oldest canals in the State, 
antedating in some cases those in District No. 8 by twenty 
years or more. 

From the fifth of July to the eighteenth, there was very 
little water in the South Platte at Denver. At one time 
only 35 cubic feet per second flowed into District No. 2. 
On the fifteenth of July a delegation of farmers fi"om this 
district came up to the capital to confer with the Governor, 
State Engineer and Water Commissioner of District No. 8, 
in relation to dividing the water supply between the two 
districts. It was found that there was nothing in the irri- 
gation law permitting such division, and that the only rem- 
edy was to suspend the decrees of the courts regarding 
priority of use of water for irrigation, and declare the 
water of the stream subject only to domestic use. On the 
sixteenth the Governor made such declaration, and di- 
rected the State Engineer to close down all canals and 
ditches in District No. 8 for this purpose. 
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Shortly afterward, by reason of frequent rains having 
fallen, succeeded by a rise in the river, the Governor, on 
the twenty-first of the same month, rescinded the order 
restricting the water for domestic uses only. But, had this 
condition of affairs occurred two weeks earlier, the loss of 
crops would have been very great, showing the necessity 
for legislation to regulate matters when such contingencies 
arise. It may not always happen at such an opportune 
time — at the close of summer irrigation. 



Water District No. 9. 

Consists of all lands irrigated from ditches taking water 
from Bear Creek and its tributaries. 

IVaUr Commissioner, Frank Ewers. 

Appointed June 16, 1886. P. O. address, Morrison. 

REPORT OF WATER COMMISSIONER OF DISTRICT NO. 9. 

Littleton, Colo., January 31, 1886. 

E. S. Nettleton, Esq., 

State Engineer, 

Denver, Colorado: 
Dear Sir: 

I have the honor to submit the following report for the 
year 1885: 

I was appointed as Water Commissioner for District No. 
9, April 13, 1885. I qualified on the twentieth, and imme- 
diately entered on my duties. I was called to regulate the 
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water supply of Turkey Creek, where I found reservoir 
owners in possession of all the waters of the creek. 

On the twenty-second of April we had a heavy snow 
storm which gave such a large quantity of water as to 
supply all hands until the middle of June. 

From the seventeenth of June until the thirteenth ot 
August, I was employed on Turkey Creek alone. From 
the thirteenth of August until the end of the season, my 
work was confined to Bear Creek. I was employed regu- 
lating water this season eighteen days. Owing to the heavy 
snow storm in April, the water supply of Bear Creek was 
larger and more, uniform than has been known for a great 
number of years. I am glad to state that the owners of 
ditches, as a general thing, abide by the rulings of the 
Commissioner. 

I wish to call your attention to the unsatisfactory con- 
dition of the ditches in this district. But few of them have 
been rated, and as no two ditches have the same grade, it 
is necessary that they should be rated as soon as possible, 
so as to establish a uniform system of measurements. With 
many thanks for your kindness and assistance in solving 
difficult points, I remain. 

Your obedient servant, 

C. H. Montgomery, 

Water Commissioner ^ District No. p. 
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Report of Water Commissioner of district no. 9. 

No. a. 



Bear Creek, Colo., Nov. 12. 1886. 

E. S. Nettleton, Esq., 

State Engineer, 

Denver, Colo: 
Dear Sir: 

In accordance with your request I hereby tender you 
my official report as Water Commissioner of District No. 9. 

Date of first and second call for water occurred the 
thirtieth and thirty-first of May, 1886, complaint coming 
from Turkey Creek in both instances. On examination I 
found the stage of water rather low for the time of year. 
Water was appropriated by the Morgan and French canal. 
I closed their gates and supplied prior appropriations. 

The actual time I have been employed to date is forty 
and a half days. No assistant was required. 

It was necessary to frequently adjust gates, partly on 
account of dishonesty of a few people, the greater portion 
of labor being performed during June, July and August. 

There are only three regular measuring flumes in the dis- 
trict, and only a portion of ditches have head-gates. I con- 
sider all ditches should have measuring flumes and have 
them rated. I think it would assist materially in dividing 
water to have the main stream rated. 

There is not near enough water in both creeks to supply 
canals already on the stream. 

In my judgment the law is unjust in allowing the first 
ditches taken out the privilege of claiming more water 
than they ever appropriated, holding for their own land 



160 STATE ENOnTEER's REPORT. 

a sufficient amount of water, and having as much more to 
sell to other parties, to be conveyed in a higher line of 
ditch, and by appropriating it on new land, thereby depriving 
older rights of their just due. 

Respectfully, 

Frank Ewers, 

Water Commissioner, District No. 9. 



Bear and Turkey Creeks, which furnish water for this 
district, reach their maximum flow much earlier in the irri- 
gating season than streams heading in higher altitudes, and 
thus having the benefit of the later melting of the snow in 
the higher mountains. To preserve the water which gen- 
erally runs away in early spring, a number of reservoirs 
have been constructed in this district, which are filled in 
the order of their priority. The Water Commissioner is 
generally called out before the irrigating season begins, to 
divide this water between reservoir claimants. 

The season of 1886 was characterized by a much smaller 
flow of water in the two creeks than usual; all of the reser- 
voirs were not filled, and some loss of crop occurred on 
this account. 

A larger area of land is irrigated in this district, in 
proportion to annual flow of water in the streams, than in 
any in the State. This fact is due to its system of reser- 
voirs. 
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THE ROBERT LEWIS DITCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the first day of 
July, 1885: 



s 1 

^1 


Discharge in 

cubic feet 

per second. 


hi 


Discharge in 

cubicleet 
per second. 


Depth in 
and tenths. 


Discharge in 
cubic ieet 
per second. 


•S JS 


Dischane 
in cubic ieet 
per second. 


0.0 


0.5 


1 a.. 


1.0 


7.3 


1.5 


M.o 


0.1 


0.6 


3.« 




8.5 


1.6 


15.6 


o.a , o.a 


0.7 


4.1 


1.9 


9.7 


«.7 


»7.3 


0.3 ; 0.65 


0.8 


5.' 


»-3 


11.1 







0.4 


1.4 


0.9 


6.1 


..4 


".4 








NOTB..— Ditch gauged to a depth of one foot. Discharges from greater depths are only 
approximately correct. 



Record of appropriations by the Robert Lewis Ditch, 
as decreed by the court in the Second judicial district, and 
approved February 4, 1884: 



Original constxuction ... , 



k O «• 



' 3 * 2 5 o»« I * ? oro 









1868 
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THE HODGSON DITCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the nine- 
teenth day of June, 1884: 



•^ 1 


Discharge in 

cubic feet 

per second. 


5^ -a per second. 


H 


Dischamin 
cubic &t 
per second. 


Depth in 
and inches 


0.0 

O.X 

o.a 
•.3 
0.4 


0.0 

O.X 

0.3 
0.7 

I.Z 


0.5 
0.6 
0.7 
0.8 
0.9 


Z.5 

a.o 
a,7 
3.4 
4.. 


1.0 
I.Z 

z.s 
«-3 
Z.4 


5.0 
5.9 
6.9 

7.9 
9.0 




XO.Z 

ia.3» 



NoTB — Dischai^es must be regarded as only approximately correct until aaotlicr 
gauging is made. 



Record of appropriations by the Hodgson Ditch, as 
decreed by the court in the Second judicial district, and 
approved February 4, 1 884 : 



III 



Y«ar. 



JTS Q. 









Original construction . 
First enlkigonent. 



1861 
i86a 



8.25 
a.07 



8.85 
10.3a 



*-33 
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Warrior Ditch. 



Giving the discharge through the measuring flume, as 
as compnted from gaugings made on the nineteenth day of 
June, 1884: 



p 



eo 
0.1 
0.9 
0.3 
04 



Ditcham in ; 
cubic feet 
per Seconal. 



^^ , Dischaivein 
cubic feet 



Q 



o.aa 

0.53 
i.so 
«05 



I 0-5 
0.6 

09 



per second. 



3.ao 
455 

6-35 
8.40 

»o.45 



. I 



^ ^ I Discharge in 

^ S ' cubic feet 

pQ ' per second. 

g I 



I.S 5 



Dischai 



^*i in cubic 



^ 



1 ! 



per second. 



I 





13 80 


x-5 


«8.4o 




15.51 


16 


31.90 




»8.5S 


« 7 


35.40 




ai.75 


1.8 


30«> 




as.os 


»-9. 


42.70 



Record of appropriation by the Warrior Ditch, as 
decreed by the court in the Second judicial district, and 
approved February 4, 1884: 



Original construction 

Amette & Lewis branch 

First enlaisement 

Turkey Creek appropriation 

Second enlargement 

Fairbank, Homes ft RIst branch. 

Construction of Barnes' branch . 



iJ c > S* 




164 



STA.TE ENGINBEK's REPORT 



THE PIONEER UNION DITCH. 



Table giving the discharge through the measuring 
flume, as computed from gaugings made on the twentieth 
day of June, 1884: 





.5 i 


Discharge in 
cubic feet 
per second. 


Depth in 
and tenths. 


Discharge in 
cubic feet 
per second. 


Depth in 
and tenths. 


Discharge in 
cubic feet 
per second. 


Depth ill 
and tenths 


Discham 
in cubic fen 
per second. 


0.0 





0.5 


8.4 


x.o 


90.7 


1-5 


385 


0.1 


x-4 


06 


»o.5 

1 


I.X 


a4.o 


1.6 


4».7 


o.a 


30 


0.7 


12.8 

I 


I. a 


a7.3 


1.7 


47.0 


0.3 


47 


! 08 


1 154 


1 

' « 3 


30.8 


1 18 


5».4 


0.4 


6.5 


09 


18 


1 1.4 


356 


».9 

1 


55.67 




N< 
jinothe 


>TB.— These 
r gauging can 


dischai^es 
be made. 


must be regarded as 


only approximately correct, until 



Record of appropriations by The Pioneer Union Ditch, 
as decreed in the Second judicial district, and approved 
February 4, 1884: 



Original construction^ 

Hodgson & McPheeters' original 
construction of Pioneer Union 

First enlargement 



-to 



Year. 



0O--0 



9-5 $ 






5 


1861 


12.41 


XI 


1862 


X8.13 


>5 


186s 


a5.>3 



».4. , 

30.54 j 
55.67 



0.68 

x.«9 
1.89 
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MCBROOM DITCH. 



Table giving the discharge through the measuring flume, 
as computed from gaugings made on the twenty-seventh 
day of June, 1884: 



ic *# c ' Discharge ii 



<5 1 



0.0 
0.1 
0.3 
0.3 

o 4 



cubic feet 
per second. 



.nscharee in 
■SwB : cubic feet 
v*^-^ I per second. 

Q c 



"" ^ - , Discharge in "^ ^ 1 • Dischai 
•5J <{ cubic feet 
"^ -a , per second. 



_^ ^ 2 ' twscharge 

cubic ^t x^ S in cubic feet 

C^.^ per second. 



05 
0.6 
07 
0.8 
0.9 



o.i 
03 
0.5 
0.9 
«-4 



I.I 
i.s 

«.4 



a.o 
3.0 
41 
5.5 

6.9 



I 1.6 

t 

I 1.66 



8.5 
10.3 
11.58 



Note. — There was four-tenths (o 4) of still water in the measuring flume, hence no 
discharge up to thnt depth. These quantities must be regarded as approximate. 



Record of appropriations by the McBroom Ditch, as 
decreed by the court in the Second judicial district, and 
approved February 4, 1 884 : 



Original construction.. 



Appropriation 
priority- 
Number. 


Year. 


No. of cubic 
feet per sec- 
ond in each 
appropriation 


Total appropri- 
ation in cuoic 
feet per sec- 
ond. 


I 


t859 


II 58 


11.58 



^ § ^ Sf 



o-s 



t.M 
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THE Arnctt Ditch. 



Table giving the discharge through the measuring flume, 
as computed from gaugings made on the thirtieth day of 
June, 1885: 





















n 


Discharge in 
cubic feet 
per second. 


Depth in 

feet 
and tenths 


Discharee in 

cubic feet 
per second. 


Depth in 
and tenths 


Dischame in 
cubic feet 
per second. 


Depth in 
and tenths 


Disoharge 
in cubic feet 
per second. 


«.o 




0.8 




T6 


16.1 




, 








0.9 




«-7 
1.8 


«95 
33 










a 














•3 




I.X 


1.4 


«9 


a6.8 




.. 


^ 





04 


KH 


1.3 


3-3 


a.o 


3t.o 


... 


•• 


... 


•••- 


05 




1-3 


59 


a. I 


35-9 


... 






— 


0.6 




1.4 


9.3 


2.2 


41.0 


... 






.... 


0.7 




«.5 


12.9 


2-3 


46.1 


... 




... 


•-' 

















NoTB,— Ditch measured in a flume about one-half mile below the head-gate. Owing w 
sand accumulating in the ditch at the end of the flume there was nearly one foot of dead 
water at the point where the gauging was made. This is liable to change and materially 
affect the correctness of the gauging. Ditch should have a proper measuring flume. 



Record of appropriations by the Arnett Ditch, as decreed 
by the court in the First judicial district, and approved 
February 4, 1884: 



Original construction 

First enlargement 

Second enlargement 



.1 

P u c 



Year. 



•sis I 



8i 



» ill 



33 

25 
30 



1869 

1871 



7.94 
25.54 
la.87 



. 7-94 
33 4B 
46.3s 



«.36 
3.06 
3.3« 
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Water District No. lo. 



Consists of all canals irrigated fruni ditches taking 
water from the Fountain and its tributaries ; Provided, 
That said district shall not extend beyond the limits of El 
Paso county. 

Water Commissioner, H. I. Reed. 

Appointed April 9, 1885. P. O. address, Colorado Sprifigs. 

No report. 

Water District No. ii. 



Consists of all lands irrigated from ditches or canals 
taking water from that part of the Arkansas River lying in 
Chaffee county; also, all lands irrigated from ditches and 
canals taking water from the tributaries to the said portion 
of the Arkansas River. 

Water Commissioner, 

Appointed P. O. address, 

No report. 

Water District No. 12. 



Consists of all lands irrigated from ditches or canals 
taking water from that part of the Arkansas River lying in 
Fremont county ; also, all lands irrigated from ditches or 
canals taking water from the tributaries of said portion of 
the Arkansas River, except Grape Creek and its tributaries. 

WaUr Commissioner, 

No report. 
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Water District No. 13. 

Consists of all lands irrigated from ditches or canals 
taking water from Grape Creek or its tributaries. 

Water Commissioner, ...^ 

No report. 



Water District No. 14. 



Consists of all lands irrigated from ditches or canals 
taking water from the Arkansas River in Pueblo county ; 
also, all lands irrigated by ditches or canals, taking water 
from the tributaries of said Arkansas River, in said county, 
the St. Charles and its tributaries, and the Huer&no and 
its tributaries. 

Water Commissioner, --^-, 
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GAUGING ARKANSAS RiVER. 



An attempt has been made to measure the flow of 
water in the Arkansas River during the irrigating season. 
The most favorable point to be chosen, where the shape of 
the channel of the river and the current of the stream would 
give the best results, was the first thing to be established. 
Two favorable locations were found between Canon City 
and Pueblo ; but owing to their being so &r from where 
any resident assistants could be obtained, it was decided to 
make a trial at a point less favorable, but more convenient ; 
and a temporary gauging station was established at the 
crossing of the river by the Sixth street bridge in Pueblo. 
Here the river, in ordinary stages of water, passes between 
the abutments of the bridge, which are 113 feet in the 
clear. One of the State registering machines was placed 
at one end of the bridge to record the height and hourly 
change of the river. Measurements and soundings were 
made to obtain a correct profile of the bottom of the river. 
Velocity measurements were made of the currents at dif- 
fering stages of the water by the use of the current meter 
and surface floats. 

Upon taking soundings at different times, it was found 
that the bed of the river was changing, so much that the 
areji of the water way was increased or diminished by the 
scouring of the bottom during high water and its refilling 
as the water receded. This, of course, introduced an ele- 
ment of uncertainty into the work which is diflficult to 
eliminate ; and to institute accurate methods for obtaining 
the exact velocity of the current or precise depth of water 
in view of the uncertainty of the sectional area, seemed to 
be a waste of time. Still, the results as given in the 
tables which follow, are, I believe, quite close approxima- 
tions, and will be found to answer the purpose for which it 
was intended. 
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The record for 1885 is incomplete, the work of register- 
ing having been checked by an accident to the registering 
apparatus, caused by a sudden, and exceedingly high rise of 
water in the river on the twenty-third of June. 
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Table showing the Height and Discharge 

Of the Arkansas River, at gauging station No. a, for part of the year 1885, and tlie season 
of 1886, as computed from the records of the autoraanic registering nadiine, n 
operation during the irrigating season. 



May 



3 

4 

5 

6 

7 

8 

9 

10 

11 

la 

»3 

M 

«5 

16 

17 

18 

>9 

ao 

ai 

22 

23 

n 

25 

a6 

27 

38 

39 

30 

31 

Monthly mean 
Monthly mean 
Monthly mean 
Monthly mean 



Daily mean heights. 



1885. 



X.76 

2.30 
2.08 
a.04 

303 

a. 00 
1.86 
1. 8a 
1.70 
1.71 
1.78 
1.91 
1.97 
1.95 
a. 00 
2.08 



) 



a. 18 
a.30 
2.44 
a. 50 
a.6a 
a.79 
a.89 
2.93 
393 
a.90 
2.91 
a.89 

a.54 
3.36 
a.30 
3.43 
a-74 
3.»7 
363 
4.1a 
4.60 
498 
5.40 
5.8a 
6.06 

6.17 
6.27 
6.pi 
5.68 



Daily rate, cubic feet per second. 
1885. 1886. 



946.a 
1,370.0 
1,173.0 
1,146.0 

1,139.0 
i,tao.o 

i/»S 3 

9855 

910.0 

9x6.0 

958.0 

1,053.5 

> .097.5 

i,o8a.5 

I,X30.0 

1,173.0 



t.ass-o 
i.35«-o 
1,481 .8 
1,540.9 

1 .649.6 
1,819.8 
i.9>4 5 
1 ,956.6 
1,9566 
t.93S-o 
1.945.8 
i»9»4.5 
i.57«.o 
«. 409.0 
i.3S*-o 
i,46«.4 
1,768.8 

3.»«7-5 
3,837.0 

3.5»3o 
4,330.0 
5.o»30 
5.790.0 
6,654.0 
7,190.0 
7.437 S 
7»659-o 
7.0775 
6,346.0 



height for 1885. z 
height for 1886, 3. 
rate of discharge, 
rate of discharge, 



,67. 

, cubic feet per 
cubic feet per 



second for 1885, 1,068.9. 
second for 1886, 3,045.6. 
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Gauging station no. 2-comtinued. 



June 



«3 ■ 
M 
«5 
i6 

»7 
x8 

»9 



23 

35 

»7 

"9 
30 



Mean dally heights. 



1885. 

2.6a 
3.o» 
3.55 
418 
4 7» 
3.«5 
4.>5 
3.65 
3.3a 
3«5 
3.37 
3»5 
4.«7 

3 94 
3-96 
3.7« 
3.66 
3.90 
4.01 
431 
448 

4 70 
4-66 



1886. 

5.53 

5.96 
5.67 
5 74 
5-57 
54a 
5.35 
545 
5.49 
5-54 
S.61 
5.6a 
5.70 
5-73 
5.45 
5 «7 
483 
4.61 
4.50 
4-44 



I Dally rate, cubic feet 
1885. 



per second. 



3.04 



1,649.6 

3,053-7 

2,790.0 

3,6a2.o 

4.539.0 

3,iaa.5 . 

3,573-5 

3,855.0 

2,417.0 

2,312.5 

3,355-5 
9.855.0 
3»6o5.5 

JS350.0 

3,980.0 
3,099.0 
2,869.0 
3,190.0 
3,355.0 
3,672.0 
4,ia6.o 
4.510.0 
4.438.0 



I 



1886. 

6,044.0 
6,965.0 
6,394.0 
6.478.0 
6,116.0 
5,8300 
5,«95.o 
5,890.0 
5.9700 
6,o6a.o 
6,199.0 
6,914.0 
6,390.0 
6,434.0 
5,890.0 
5.357.8 
4,753.5 
4,348.0 
4.160.0 
4,058.0 



3.085 8 



*Not in working order. 

Monthly mean height for 1885, 3 85. 

Monthly mean height for 1886, 5.63. 

Monthly mean rate of discharge, cubic feet per second, for 1B8 5, 3,186 5. 

Monthly mean rate of discharge, cubic feet per second, for 1886, 5,569 3. 
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Gauging station no. 2-conthiubd. 



July 



»3 

«5 

i6 . 
»7 
i8 
19 



23 

n 

a6 

»7 
28 
39 
30 

/3i 



Daily mean heights. 
1885. 1886. 

a.94 
a.8i 
a.66 
2.71 
a. 76 
a. 78 
3.8a 
a.74 
a.s8 
a.4J 

a.39 
a.a8 

a. 33 
a.aS 
3.33 

2.31 
2.31 
2.33 

a. 94 
a. 90 
3.8a 
361 
3.J3 
a.91 
377 
a.67 
a.6o 

» 54 

a 50 
2-44 
a. 41 



Daily rate, cubic feet per second. 



1885. 



1886. 



1.978 a 
1,840 5 
1,688.8 
1.738.* 
1,789.2 
1,809.6 
1,851.0 
1,766.8 
i,6xa.o 
»,45».7 
1,435.5 
>, 340-4 
»*383 5 
«,340.4 
1,296.4 
1,378.8 
1.366.5 
>, 383.5 
1,978.2 
'.9350 
3,o8a.o 

at7990 
8,175.0 

«. 945.8 
«. 799-4 
1,698.6 
1,630.0 
«.57«o 
X. 540.0 
i,49«5 
«.45a.7 



Monthly mean height for i8(i6, 2.67. 

Monthly mean rate of discharge, cubic feet per second, for 1886, 1,724 4. 
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GAUGING STATION NO. 2-Coimin}Kt>. 



Daily 



height. 



1S85. 



1886. 



Daiiy nite» cubic feet per second. 



1885. 



1886. 



August I 



3 — 

4 .... 



«3 • 

M 

»5 

16 . 

»7 

18 . 

19 



83 . 

as ■ 

a6 . 

37 . 

38 

39 

30 

3» 



9.37 
1.30 

a.a9 

8 38 

3 38 
3.35 

3.33 
3 15 

3.33 
S.34 
a.13 
3.06 
436 

3.0I 
a.51 

3.37 
3.34 

3.59 
3.57 
3.49 

943 
3.39 

a.34 
3.37 

3.31 

3.X7 

3.15 
t.14 

3.13 
3.13 
8.13 



M»75 
1,358-0 
x,349.« 
«.340 4 
«, 340-4 
«,3«4 
1,387.6 
1,333.5 
■»430.5 
»#305.« 
1,3x7.5 
1,1590 
3^a4o 
a,053.7 
«,549-o 
1,331.6 
1,305.8 
i,6ai.o 
1,603.0 
1,530.0 
«,47a.x 
«.434.5 
>.39»o 
«,33«.6 
1,3788 
«»a47-^ 
i.«3«.5 
1,335.0 
1,310.0 

l,3XC.O 

«*«i7.5 



Monthly 
Monthly nu 



height for x886, 3.40. 

rate of discliaige, cubic feet per second, for 1886, 1,481.3. 



iU 
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Gauging Station no. 2-cokcmjdbd, 



DATS. 


Daily mean height. 


Daily rate, cuMc feet per second. 




x88s. 1 i886. 1 i88s. 1886. 


Seot. X 1 ■ 


a.tx 
a.ia 
■.15 

a.15 
a. 10 
a.90 
2.70 

..48 

a.35 
a.a4 
a. 2^ 




1,202.5 

1,202.5 
r ,aio.o 
1,332.5 
1.232.5 
1,195.0 
1 .9350 
1,738.0 
1,520.6 
1.400.5 
X.308.5 
r.a96.4 





















7 









lo 




11 




12 








3 j 





Monthly mean height ibr x686, 2.30. 

Monthly mean rate of dischai^, cubic feet per second, for 1886, 1.371.7. 



Water District No. 15. 



Consists of all lands irrigated from ditches, or canals, 
taking water from the St. Charles and its tributaries. 

No report. 



Water District No. 16. 



Consists of all lands irrigated from ditches, and canals 
taking water from the Huerfano and its tributaries. 

No report. 
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Water District No. 17. 



Consists of all lands irrigated from ditches or canals, 
taking water from that part of the Arkansas River lying in 
Bent county; also, all lands irrigated from ditches or canals, 
taking water from the tributaries of said portion of the 
Arkansas River, except the Apishapa and its tributaries, 
and the Purgatoire and its tributaries. 

No report. 
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Water District No. i8. 



Consists of all lands irrigated from ditches or canals 
taking water from the Apishapa and its tributaries. 

No report. 



Water District No. 19. 



Consists of all lands irrigated from ditches or canals 
taking water from the Purgatoire and its tributaries. 

Water Commissioner, S. W. DeBusk. 

Appointed February 23, 1884. P.O. address, Trinidad, 



REPORT OF WATER COMMISSIONER OF DISTRICT NO. 19. 



Trinidad, Colo., October 20, 1886. 

Hon. E. S. Nettleton, 

State Engineer, 

Denver, Colorado: 

No call was made upon the Water Commissioner of this 
district to distribute water during the year 1885. 

During the year 1886, one urgent demand came from 
Frijoles Creek, but the parties in interest had never made 
proof as to their prior rights, so no attention was paid to 
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this request. I have render«d no official services, beyond 
endeavoring to prevent waste by serving some printed 
notices, calling attention to the requirements of the law 
concerning head-gates, ditch borders, waste of water, etc. 

Only ten ditches have made proofs of prior water rights. 
Many others have commenced to do so, and proofs are 
now pending. No ditches have constructed measuring 
flumes. The combined capacity of the canals already 
operated is universally conceded to exceed the capacity of 
the streams at ordinary stages. About fifty miles of new 
canals are now in process of construction. The builders 
of these say that they propose using some of the large 
supply of water which years of plenty aflford, by making 
reservoirs wherever practicable. They say, further, that 
they expect little in years of scarcity. 

The Purgatoire River is subject to many and great floods, 
resulting from summer rains. During the brief periods of 
high tide, enough water passes out of Las Animas county 
to irrigate a vast area, if this surplus could be caught in 
reservoirs and saved. Without means of storing surplus 
water, the construction of additional canals would be of 
doubtful utility. 

If the average monthly flow of water in the river were 
determined, such measurement would undoubtedly prove 
of benefit to all concerned. 

All our ditches waste much water. It seems to me 
that Water Commissioners ought to be specifically required 
by law to prosecute all wasters of the precious fluid during 
the irrigating season. 

So far, the board of county commissioners of Las Ani- 
mas county have been opposed to lending any aid to a 
proper and legal supervision of the irrigation interests. 
They have been accustomed to show no favor to the referee 
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appointed by the District court; have declared that they 
see no use for a Water Commissioner, and, when the present 
incumbent desired to resign, declined to recommend any- 
one to succeed him. This unaccountable hostility to the 
agricultural interest has been unfavorable to any proper 
control of the irrigation system. But, as all of our lead- 
ing live-stock owners, as well as others, are becoming 
owners of farms, and vitally interested in the growth of 
crops for feed, it is likely that resort will be had to the 
requirements of law at an early day. Order and system 
will undoubtedly succeed the present confusion. 

Very respectfully, 

S. W. DeBusk, 

Water Commissioner, District No, /p. 
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San Luis Park System* 



District No. 20. 



Consists of all lands irrigated from ditches or canals 
taking water from that part of the Rio Grande River lying 
in Rio Grande county ; also, all lands irrigated from ditches 
or canals taking water from the tributaries of said portion 
of the Rio Grande River, which shall include the Piedra, 
Spring and Gato Creeks. 

District No. 21. 

Consists of all lands irrigated from ditches or canals 
taking water from the Alamosa and La Jara Creeks and 
their tributaries. 



District no. 22. 

Consists of all lands irrigated from ditches or canals 
taking water from Conejos Creek and its tributaries, in the 
State of Colorado. 

District No. 23. 

Consists of all lands irrigated from ditches or canals 
taking water from that portion of the Rio Grande River 
which forms the western boundary of Costilla county ; also, 
all lands watered by ditches or canals taking water from 
the tributaries to said portion of the Rio Grande River, 
excepting the Culebra and Costilla Creeks and their tribu- 
taries. 
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District No. 24. 

Shall consist of all lands irrigated from ditches or canals 
taking water from the Culebra Creek and its tributaries, and 
as much of the lands as lie in the State of Colorado as are 
irrigated from ditches or canals taking water from the 
Costilla Creek and its tributaries. 

DISTRICT No. 25. 



Consists of all lands irrigated from ditches or canals 
taking water from the San Luis Creek and its tributaries. 

District no. 26. 

Consists of all lands irrigated from ditches or canals 
taking water from Saguache Creek and its tributaries. 



District no. 27. 

Consists of all lands irrigated from ditches or canals 
taking water from Tuttle, Carnero. La Garita, and all other 
creeks and their tributaries, which have their sources of 
water supply in the La Garita Mountains, and flow east- 
ward into the San Luis Valley. 



San Luis Park, containing the largest connected body 
of arable land, lying under a more extensive and costly 
system of irrigating canals than in any other section of the 
State, has no papers of record, of any nature whatever, in 
this office. It comprises eight water districts ; the principal 
rivers being the Rio Grande del Norte and the San Luis, 
each with numerous and important tributaries. 
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In these districts there has been, apparently, no need, 
as yet, for the services of Water Commissioners. This satis- 
factory state of affairs is doubtless in consequence of the 
unlimited supply of water in the main streams coursing 
through the park, which is about ninety miles long, And 
from sixty to eighty miles wide. 

It is only within the last few years that this vast and 
fertile area has attracted the attention of settlers or projec- 
tors of irrigating canals. In the year 1870 there were less 
than S,oOQ people in the four counties of Saguache, Rio 
Grande, Conejos and Costilla, comprising the San Luis 
Park system. In the year 1885, the number had increased 
to 16,000; while during the year 1886, the increase has 
been even more rapid, consequent upon the completion and 
successful operation of several extensive canals, built by 
corporations which have invested a large amount of capital 
in them. These canals, in addition to Government lands, 
cover many thousands of acres of State lands, in which 
the people have a direct and important interest. 



District no. as. 

Consists of all lands irrigated from ditches or canals 
taking water from the Tomichi and its tributaries. 



DISTRICT No. 29. 

Consists of all the lands lying in the State of Colorado 
irrigated from ditches or canals taking water from that 
part of the San Juan River and its tributaries, which lie 
above the junction of the San Juan and the Rio Piedra, 
and including the Rio Piedra. 
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DISTRICT No. 30. 

Consists of all lands lying in the State of Colorado 
irrigated from ditches or canals taking water from that 
part of the Rio Las Animas River and its tributaries, 
which lie in Colorado. 

District No. 31. 

Consists of all lands in the State of Colorado irrigated 
from ditches or canals taking water from that part of the 
Los Pifios River and its tributaries, which lie in Colorado. 



District No. 32. 



Consists of all lands in the State of Colorado irrigated 
from ditches or canals taking water from that part of the 
Rio Las Animas River and its tributaries which lie in 
Colorado. 



District No. 33. 



Consists of all lands lying in the State of Colorado 
irrigated from ditches or canals taking water from the La 
Plata River and its tributaries, which lie in Colorado. 



District No. 34. 

Consists of all lands lying in the State of Colorado 
irrigated from ditches or canals taking water from the Rio 
Mancos and its tributaries. 
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Delta county shows no large canals, either belonging to 
individuals or corporations. The numerous small creeks, 
the comparatively limited area irrigated by each, the ease 
of construction and maintenance have made it possible for 
each farmer to control his own irrigation system to a greater 
extent here than elsewhere. Although there are fifty-six 
canals and ditches thus far a matter of record in the county, 
there seems to have been no collision of interests and no 
necessity for the creation of water districts. One or more 
individuals occupying lands on running streams, have con* 
structed canals and regulate the use of them by mutual 
agreement, without the aid of the authorities. If this state 
of affairs existed everywhere, there would be no need of 
legislation or of officials charged with the duty of the 
equitable distribution of water. It is only possible in such 
favorably situated valleys as are possessed by Delta county. 



Forming and Organizing 

Water Districts. 

Thirty-four (34) water districts have already been laid 
out in this State, but in few of them, except those in the 
northeastern part of the State, has anything been done to 
take advantage of the provisions of the law. Section 1 75 1 
of the General Statutes of 1883 provides that water dis- 
tricts, in addition to those formed by the Legislature, "may 
be formed from time to time by the Governor, on petition 
of parties interested." This law has been held unconstitu- 
tional by one of our District court judges, and probably 
with right, as an unauthorized delegation of legislative 
powers. In such districts, however, as have been created 
by law, and in which there is no qualified Water Commis- 
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sioner, one may be appointed by the Governor, to be selected 
by him from persons recommended to him by the several 
boards of county commissioners of the counties into which 
the water district in question extends. Vacancies in the 
office may be similarly filled. Within ten days after his 
appointment, the appointee must take the oath of office 
prescribed by Article XII., section 8 of the State Consti- 
tution, and is then fully qualified to begin the duties of 
his office. 



Water Commissioners. 

Their Powers and duties. 



Sec. 1754, General Statutes, State of Colorado. It shall 
be the duty of said Water Commissiners to divide the water 
in the natural stream or streams of their districts among 
the several ditches taking water from the same, according 
to the prior rights of each, respectively; in whole or in 
part, to shut and fasten, or cause to be shut and fastened, 
by order given to any sworn assistant, sheriff or constable 
of the county in which the head of such ditch is situated, 
the head-gates of any ditch or ditches heading in the 
natural streams of the district which, in a time of scarcity 
of water, shall not be entitled to water by reason of the 
priority of the rights of others below them on the same 
stream. 

Sec. 1756. The Water Commissioners herein provided 
shall be each entitled to pay at the rate of five dollars per 
day for each day he shall be actually employed in the 
duties of his office, not to exceed eighty days in any one 
year, to be paid by the county or counties in which his 
irrigation districts may lie. Each Water Commissioner 
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shall keep a just and true account of the time spent by 
him in the duties of his office, and shall present a true 
copy thereof, verified by oath, to the board of commis- 
sioners of the county in which his district may lie. and said 
board of commissioners shall allow the same; and, if said 
irrigation district shall extend into two or more counties, 
then such Water Commissioner shall present his account for 
his said services, verified as aforesaid, to the board of county 
commissioners of each county into which such district 
extends, and each board of county commissioners shall 
allow an equal part thereof. 

Sec. 1757. Said Water Commissioner shall have power, 
in case of emergency, to employ a suitable assistant to aid 
him in the discharge of his duties. Such assistant shall 
take the same oath as the Water Commissioner, and shall 
obey his instructions, and shall be entitled to three dollars 
per day for every day he is so employed, not to exceed 
twenty-five days, to be paid upon the certificate of the 
Water Commissioner, in the same manner as provided for 
paying Water Commissioners. 

Sec. 1758. Said Water Commissioners shall not begin 
their work until they shall be called on by two or more 
owners or managers, or persons controlling ditches in their 
several districts, by application in writing, stating that there 
is necessity for their action; and they shall not continue 
performing service after the necessity therefor shall cease. 

It is also provided (G. S. 1807) that the State Engineer 
shall have general supervision over the Water Commis- 
sioners of the different water districts in the State. 

The important question for the Water Commissioner is, 
to settle in his own mind what are "the prior rights" of the 
respective ditches in his district. How is he to ascertain 
this? We think that a fair construction of the statutes 
warrants the statement that, as regards priority for irrigation, 
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he is bound to regard only such claims as (i) have been 
placed on record in the county clerk's office of the District 
court within his water district (G. S. 1 763), or which (2) 
have been adjudicated and a certificate of the decreed 
amount and priority exhibited to him (G. S. 1766, 1767), or 
of which (3) a statement has been filed in the office of the 
county clerk of each county into which the water district 
extends, as required by section 1 720, General Statutes. 
This information is, however, promptly procured by the 
State Engineer and books procured by him and loaned to 
each Water Commissioner, in which are plainly shown, in 
tabular form, the various ditches and reservoirs which have 
complied with the law; which books are kept posted to 
date, so that the Commissioner has only to follow its plain 
instructions. In the exercise of these duties, as may be 
seen from section 1754, he is fully aided and protected, if 
need be, by the arm of the law. 



Adjudication of Water Rights. 



The object of the proceedings for adjudication of prior- 
ities is stated in the statutes to be ** that all parties may be 
protected in their lawful rights to the u^ of water for irri- 
gation," and thus to provide pro tanto for the ascertainment 
of those rights. As, under the statutes, absolute power is 
given the Water Commissioners to control the flow of 
water into the ditches of their respective districts "accord- 
ing to the prior rights of each respectively," it is of the 
utmost importance that these rights be ascertained. Besides 
making these decrees prima facie evidence of the right 
generally, the Water Commissioners are bound to follow 
them, when brought to their notice by the respective ditch 
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and reservoir owners. In view of this fact, it is a little 
strange that decrees of this nature have been made in only 
nine of the water districts ; and we have given the follow- 
ing outline of procedure and forms, with a view of facili- 
tating action in this matter, as it can hardly be expected 
otherwise that a Water Commissioner can know of his 
"inner consciousness" what the rights of the various ditch 
owners in his district are. 

The method of proceeding, in order to secure a decree 
in any water district adjudging priorities therein, is for some 
one or more ditch owners in such water district to present 
a petition to the District court, or the judge thereof if in 
vacation, praying such an adjudication. The county in the 
District court of which the petition shall be filed, is that 
county in the water district in question in which the first 
regular term of the District court shall occur after Decem- 
ber I. The following is the usual 

FORM or Petition. 

State of Colorado, I ^ 
1— County. ) * 



In the matter of the application^ 
of and / 

for the adjudication of the priori- j^ ^^^ ^^^ ^^^^^ 
ties of right to the use of water 
for irrigation in Water District NoA 
, in said State. ' 

To the Honorable District Court of the Judicial 

District of the State of Colorado, within and for the 

County of and to the Honorable 

Judge of said Court: 

Your petitioners respectfully represent that they are the 

cwners, respectively, of the and 

ditches (or reservoirs), located in said water district, taking 
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and using water from (name of stream), and the tributaries 
thereof, in said water district, for irrigation purposes, in the 
cultivation of lands adjacent to and under said ditches 
along the line thereof; that the petitioners herein are inter- 
ested, as such owners aforesaid, in the settlement and adju- 
dication of the priorities of right to the use of the waters 
of said stream, and the tributaries thereof, for irrigation 
purposes, between the several ditches, canals and reservoirs 
and owners of water rights in said district number — . 

Wherefore, your petitioners pray that your Honor will 
proceed to an adjudication of the priorities of rights to the 
use of water for irrigation between the several ditches, 
canals, reservoirs and owners of water rights in said District 

Number , in said State, under the provisions of 

the Constitution and laws of the State of Colorado in that 
behalf. 

(Signed) 

[Verification.] 

This petition is presented to the court, or judge, where- 
upon he orders it filed, and either appoints a day when he 
will hear and consider the evidence, or he appoints a referee 
to take the evidence, abstract the same, make his findings 
thereon, and draft a decree. As the latter is, owing to its 
convenience, the invariable practice, we will consider it 
only. The following is the usual form of order for adjudi- 
cation, and appointment of referee : 

STYLE OF COURT AND PROCEEDING. 

On this day of , A. D. ,thc 

same being one of the judicial days of the A. D. 

term of said District court [^r, before the Hon. 

.judge of said court, in vacation, at his 

chambers in the city of , in county. 

State of Colorado], come the above-named petitioners, 

and present their petition, praying for an adjudication of 

^ the rights of petitioners, and all other owners of or inter- 

' ested in ditches, canals, reservoirs, or water rights therein, 

taking water from the natural streams known as , 
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and the tributaries thereof, in water district No. , in 

said State of Colorado, and the said petition, having been 
read and considered by the court [or said judge], it is here- 
by ordered that the same be hied in the office of the clerk 

of the District court, in and for said county of , 

in the State of Colorado. And it being deemed by the 
[judge of] said court impracticable to hear the evidence 
touching the rights of petitioners and others in this behalf, 

in open court, it is further ordered that ,Esq., 

of the county of , and State of Colorado, he 

being, in the opinion of the court [or judge], a discreet and 
qualified person, be, and he- hereby is, appointed referee of 
said court in said matter, to whom is referred the said 
petition and all statements of claim to the use of water for 
irrigation from the natural streams of said water district, 
heretofore filed, or which may hereafter be filed in said 
court or in this proceeding; and that said referee shall take 
all evidence in the matter of the said petition and the sev- 
eral priorities of right to the use of water for irrigation in 
said water district, offered by parties who have filed, or 
shall file, their statements of claims as required by law, and 
shall consider the same, and also any other evidence and 
testimony, if any there be heretofore taken in said water 
district in any like proceeding, and shall make an abstract of 
said evidence and his findings upon the same, and draft a 
decree thereon, and report the same to this court. And, 
generally, said referee shall have all the powers and perform 
all the duties required of "a referee of said court by the 
laws of the State of Colorado regulating the matter of the 
adjudication and determination of water rights, and defining 
the duties and powers of referees appointed by courts of 
record. That before entering upon his duties as referee, 
and within ten days from the date of this order, the said 
referee shall file in the office of the clerk of the District 

court, for the county of , his written acceptance 

of this appointment, and his oath of office as such referee. 



Judge. 

The referee, after filing his acceptance of appointment 
and oath of office, prepares the following: 
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FORM OF NOTICE BY REFEREE. 

In the matter of adjudication of the priorities of water 
rights in Water District No. 

Whereas, By an order of the judge of the District 

court of the judicial district of the State of Colorado, 

in and for county, the undersigned was appointed 

referee in the above matter, of which order the following is 
a copy : 

[Here comes copy of order.] 

Therefore, I do hereby give notice to all persons, asso- 
ciations and corporations interested as owners or consumers 

of water in said Water District No , that I will, at the 

places and on the days hereinafter designated, attend for 
the purpose of hearing and taking evidence touching the 
priority of rights of the several ditches, canals and reser- 
voirs in said district, and will continue such hearing from 
day to day until all such evidence shall be taken, to-wit: 

At , at the office of , on 

the day of . A. D. i88— , at— .o'clock 

a. m. 

At , at the house of , on 

the day of , A. D. i88-_, at-.-o'clock 

a. m., etc. 

And I do hereby notify all persons, corporations and 
associations interested, as owners or consumers of water in 
said district, to attend, by themselves, their agents or attor- 
neys, at the times and places appointed herein, and then 
and therein file a statement of claim, under oath (in case no 
statement has been before filed with the clerk of the Dis- 
trict court of county aforesaid, by him, her 

or them), showing the ditch, reservoir or canal, or two or 
more such, in which he, she or they claim an interest, to- 
gether with the names of all owners thereof, which state- 
ment may be made by any one of the owners of such ditch, 
canal or reservoir, for and in behalf of all ; and all persons 
interested, as owners or consumers aforesaid, may then and 
there present his, her or their proofs for or against any pri- 
ority or right of water by appropriation sought to be shown 
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by any party, by or through any such ditch, canal or reser- 
voir, either as owner or consumer of water drawn there- 
from. 



Referee, 
(Date.) 

This notice shall be published, weekly, in one public 
newspaper in each county into which the water district 
extends, for four consecutive weeks, the last publication to 
be prior to the day appointed for the taking of testimony. 
Ten or more printed copies of the notice must also be posted 
in ten or more public places in the district, at least twenty 
days before the day for taking testimony. 

For the statements of claims required to be prepared 
and presented, is suggested the following: 

form of statement of claim. 

State of Colorado, 



/SS. 

.County, 



,j' 



In the matter of the adjudication / 

of the priorities of water rights ^ In the District Court, 
in District No. 



The undersigned, , owner of 

the ditch (or reservoir), herewith makes 

statement of claim, for use in the above entitled matter, as 
required by section No. 1763, of the General Statutes of 
the State of Colorado, and for the purpose of securing the 
benefits of the act of which said action is a part. 

I. The name of this ditch (or reservoir) is the 



2. The name of the owner (or owners) of said ditch 

(or reservoir) is (or are) .whose 

post office address is (or are) 

3. The head-gate of the said ditch (or the feeder of 
said reservoir) is at a point in the county of 
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State of Colorado, on the bank of the 

creek (or river), from which said ditch (or reservoir) draws 
its supply of water, at a point (locating the same by courses 
and distance from some well-defined monument). 

The general course of said ditch (or feeder) is as fol- 
lows: Beginning at the point above designated as the 
location of the head-gate thereof, and running thence (here 
state the courses and distances generally, and the govern- 
ment subdivisions crossed). 

The length of said ditch (or feeder) is 

The width of said ditch (or feeder) is 

The depth of said ditch (or feeder) is 

The grade of said ditch (or feeder) is 

The date of appropriation of water by the original con- 
struction of said ditch (or reservoir) is the day of 

A. D. i8 , and the amount of water claimed by and 

under said construction is cubic feet per second of 

time. 

The date of appropriation of water by the enlargement 

(or extension) of said ditch (or feeder) is the day of 

A. D. 1 8 , and the amount of water claimed 

by and under said enlargement is cubic feet per 

second of time. 

The present capacity of said ditch (or feeder for said 

reservoir) is cubic feet of water per second of 

time. 

The number of acres of land lying under and irrigated 
(or proposed to be irrigated) by water from said ditch (or 
reservoir) is acres. 

(Signed) 

State of Colorado, 



-County. ''^^' 



..}■■ 



, being first duly sworn, on oath 

says, that he is one of the persons named as owners (or 

of the corporation named as owner) in 

the above statement; that he has read the foregoing state- 
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ment. and is conversant with the facts, and that the matters 
therein stated are true of his own knowledge. 



Subscribed and sworn to before me this day of 

A. D. 18-. 



Unless such statement has been filed with the clerk of 
the proper District court on or before June i, 188 1, it must 
be filed with the referee at the time when the taking of 
proofs begins. 

On the day appointed the referee begins taking testi- 
mony. The proceedings are conducted in the same manner 
as the taking of depositions when the parties appear by 
attorney; but the referee is also directed to examine the 
witnesses himself on all points necessary to settle the 
questions of priority. After the taking of all testimony 
offered, the referee abstracts it, and also any testimony 
theretofore taken in like proceedings in the district, and 
makes up his findings and decree accordingly. 

Upon the filing of the referee's report, the court appoints 
an early day of some regular or special term, for considera- 
tion thereof, at which any and all interested may attend, and 
have objections, if any. thereto considered; and after all 
matters have been finally settled, the decree is entered of 
record. (1783.) 

On petition of any party to the proceeding, the court 
may, at any time within two years after the entry of the 
decree, order a reargument, or review (1788); and parties 
who failed to come in, or refused to offer testimony, may 
afterwards come in, on due notice and proper showing, and 
the payment of all costs. (1784.) 

Due provision is made for appeal to the Supreme court, 

•7 
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from any decree so entered, by any party or parties to the 
proceed i ng. ( 1 789- 1 794.) 

The referee is allowed for his services $6 per day and 
his necessary expenses, and mileage. (1798.) 

After the lapse of four years from the rendering of the 
final decree, all parties whose interests are thereby affected 
shall be deemed to have acquiesced in the same, except in 
case of suits brought before them as hereinafter mentioned, 
and thereafter all persons shall be forever barred from 
setting up any claim contrary to such decree ; but this act 
does not take away the Common Law right of any party, 
in a water district where a decree has been entered accord- 
ing to its provisions, from bringing action in the usual form 
to determine any claim of priority ; Provided^ The same 
be brought within four years after the decree is entered; 
but no injunction may issue to prevent the use or distribu- 
tion of water according to such decree. 



Seepage. 



Seepage is a subject which is beginning to assume 
definite importance in connection with the economic use of 
water for irrigation; but it is only within the last year or 
two that any observations have been taken to accurately 
determine the volume in the stream at a point above where 
canals are taken out and at a given point below. The 
amount returned to the stream by seepage through the soil 
was merely a matter of conjecture. 

It is a well established fact that, before irrigation became 
so universal in Colorado, the water in the streams was 
greatly decreased in volume, as it found its way out upon 
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the plains. This was more particularly observed in the 
time of low water during the spring and fall season. Those 
who came up the South Platte valley a few years ago will 
remember crossing the river, in the eastern part of Weld 
county, on the dry sand. Within the last ten years, at 
Platteville, the river has vanished utterly at times, so that 
people could cross and recross dry shod. 

But there has come a change in this respect, and it has 
evidently been caused by the building of irrigating canals 
and the distribution and suspension, for a time, of the 
water upon and in the uplands adjacent to the streams. 
Observation and experience prove conclusively that seep- 
age water is an important factor, and adds largely to the 
volume of water flowing in the channel. The increase in 
the lower valley of the South Platte has been a matter of 
notice, and becomes so distinct and certain that new canals 
have been constructed to take advantage of this interesting 
and important condition of affairs. It is well known that 
the bed of Cherry creek, once utilized as a thoroughfare 
.for business in the city of Denver, has now a constant 
stream of water coursing through it, which is unquestion- 
ably the result of seepage from what is commonly known 
as the High Line canal of the English company. 

In October, 1885, I instituted a series of measurements 
of seepage water in the Cache la Poudre, in order to obtain 
some accurate information upon this subject. Five points 
of observation were selected, the uppermost being at the 
measuring flume in the canon, and the lowest at a point 
east of the town of Greeley. A request was issued to 
canal owners to close down the head-gates of all the canals, 
and so exclude all water ; but in consequence of head-gates 
leaking, this was found to be impracticable. So the quan- 
tity which found its way into each canal was added to the 
amount found flowing in the river in order to obtain the 
total discharge. 
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The following is a copy of the notice issued : 

NOTICE TO CANAL OWNERS IN DISTRICT NO. 3. 

The State Engineer will make measurements of the 
Cache la Poudre for the purpose of determining the amount 
of seepage water that flows into it between the Canon and 
Greeley; providing the ditches and canals between these 
points can be shut down three or four days, for the purpose 
of allowing the water to run through undisturbed; Mr. 
Nettleton has set October 12 as the day to begin this work, 
and has requested the water commissioners to close the 
head-gates of all the ditches and canals on the tenth. There- 
fore, all owners of ditches and canals taking water from the 
river below are respectfully invited to assist in this im- 
portant work, and to close and make water-tight their 
head-gates on the tenth proximo, and allow them to remain 
so until the Wednesday evening following. 

Note.— This notice was published in the Greeley and Fort 
Collins papers. 

The following table of measurements was the result: 
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Measurements of seepage water in the 
cache la poudre. 



PLACES WHAiB MBASVRB* 
MSMTS WBRK TAKEN. 
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First river mauurement 
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Pleasant Valley and J^ke canal 


: ».75 
0.58 
0.366 

1.00 

0.534 
0.338 

1.14 










Jackson ditch 

Cache la Poudre ditch 
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Larimer No. a canal 











New Mercer canal 








Fort Collins canal 






11.863 




Second river measurement 


133.973 


»39.47» 


11863 


T^rimer and Weld canal 


«-73« 

a.6o 

0.69 

i.a48 

3.ai6 

« 583 
5.870 




Judge Howe's ditch 

Josh Ames* ditch ^.... 

The Lake canal 


















1 








»5.497 




The Whitney ditch w 

Cache la Poudre No. 3 - 


149.985 


X59.470 


37.359 






X61.863 
«53"7 


169.316 


19-33X 
30.309 


5«.«90 


OgUvy ditch 


38.955 


192 .07a 




86.B99 



















Note. — The first measurement of the river was made in the flume in the caiion, above 
all irrigation canals. The second about two and one -half mfles above Fort Collins. The 
third at the dam at the head of the Cache la Poudre No. 3. The fourth about one-fourth 
of a mile below the head of the Cache la Poudre No. 3. The fifth one-third of a mile below 
the head of the Ogilvy ditch. 

Some interesting data is secured by a study of the 
above table. It will be seen that, starting with a flow of 
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127.609 cubic feet per second in the canon before any water 
is drawn into canals, the volume at the lower point, after 
supplying fifteen canals, had increased to 214.508 cubic feet 
per second; showing an addition of more than two-thirds 
of the original amount, to supply canals further down the 
valley. 

The knowledge of an increase of water, both before and 
after the summer rise in the stream is importont to the irri- 
gator, since, in the majority of cases, the river's capacity is 
limited to the supply it affords for early and late irrigation, 
and anything tending to equalize the flow through the sea- 
son 'adds to the irrigation area. For instance, on the 
Cache la Poudre, more water passes through the canon 
during one day in the height of flood season than there 
does during a month in the fall; but if enough water be- 
comes stored in the soil during the flood time to augment 
the flow later in the season to twice the original volume at 
a low stage of water, it is evident we have practically 
doubled its capacity. 

All lines of study tending to develop the economic use 
of water are of great importance to the State. The jEacts 
above obtained are of value, and, if extended to other 
streams, would aid Water Commissioners in discharging 
their duties to the satisfaction of all concerned. 



Canal Building. 

Diversified Farming, farming Without irrigation. 

A proper estimate of the advancement made in irriga- 
tion and agriculture, since the publication of my last re- 
port, comprises much more than the number of miles of 
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canal built and the number of acres brought under cultiva- 
tion, during that period, although in both. those particulars 
the progress has been most gratifying. We have, how- 
ever, passed through the era of rapid canal construction, 
for a time, at least, which has hitherto crowded from notice 
the less material, but not less important, matters connected 
with our agricultural progress, and which may now prop- 
erly claim our attention. 

Owing to there being no provision in the law for statis- 
tics for canal construction to be forwarded to this office, I 
am unable to give official statistics of the number of miles 
of ditches and canals built in the past two years. The 
work, however, has gone on rapidly, several canals of 
large size having been completed in the San Luis Valley 
and the valley of the Grand River. One of these, the Del 
Norte Canal, is the largest in the United States. Other 
canals of considerable magnitude and importance have 
been projected in the southeastern part of the State, and 
are being constructed on the Arkansas and ia the south- 
western part of the State, in the Montezuma Valley. 

It will be observed on examination that this report does 
not include statistics of those counties where canal build- 
ing has been carried on with the greatest activity, which is 
greatly to be regretted. The law which provides for mak- 
ing a record of the size and location of ditches in the office 
of the county clerk, makes no provision for their transmis- 
sion to this office. I am largely indebted, therefore, to the 
gratuitous co-operation of the county and district clerks 
for the data on this subject in the report. 

A large number of canals built in the older ditches of 
the State, have their head-gates in what were formerly dry 
channels, carrying water only in exceptional storms. Some 
of these are intended to be made feeders to reservoirs, and 
in this way store up the water of the spring rains ; others, 
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and the larger number, are designed to utili£e the seepage 
from ditches and canals, or from cultivated fields situated 
above. Some idea of the amount lost by this action can 
be gained from the number and size of the ditches being 
built, whose whole water supply is dependent upon it. In 
Arapahoe county alone, ditches of this character, with an 
aggregate capacity of over 500 cubic feet per second, have 
been projected in the past two years. 

In consequence of the rapid progress in canal building 
in widely separated localities in the State, irrigation has 
ceased to be considered a local interest. While the north- 
eastern part of the State still maintains its supremacy as 
the largest and most populous irrigation district, the San 
Luis Valley and the valley of the Arkansas are making 
rapid progress, and it is only a question of a few years' 
time when the Montezuma Valley in the southwest, and 
the Grand in the west, will each be the center of thriving 
and important agricultural communities. 

The rapid progress of canal building in the past two 
years is largely due to the system under which canals are 
now constructed. A large percentage of the earlier canals 
were built on the co-operative plan, in which a large num- 
ber of farmers united, and through their joint credit and 
labor, built the canals to water their farms. This method 
was not suited to lar^e enterprises, and capital was not slow 
to perceive that ditch enterprises offered a safe and lucra- 
tive field for investment, and, as a result, the majority of 
the canals constructed during the past two years, or now 
being projected, are owned by corporations merely as spec- 
ulative enterprises. This change in our methods of canal 
construction opens up some grave questions for considera- 
tion, in order that we may rightly estimate its influence on 
the progress and prosperity of our agricultural interests. 

The canals built under the last mentioned system com- 
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prise the largest and most important ones in the State. 
They have probably been built in a more substantial, and at 
the same time more economical, manner than would have 
been possible under the old system. Under the old system, 
however, the interest of the canal owner and farmer were 
usually identical, because united m the same person. But 
in canals built by individual or corporate capital, the 
interests of the ditch owner and farmer are not always con- 
sidered identical. It therefore becomes a matter of perma- 
nent importance that our legislation should be such as to 
protect the interests of both parties, and, as far as possible, 
prevent the working of any hardship or injustice. In view 
of the increasing magnitude of this interest, and the greater 
need oi legislative regulation and control, I have watched 
with no small degree of gratification the growth of a spirit 
of adhe/ence and respect for the laws now in force, and an 
appreciation of the absolute necessity of additional and 
more effective legislation. This, I think, is due to two causes, 
the first and most important of which is, that the laws now 
in force have, as a whole, been of undoubted service. While 
in California the irrigation interest is harrassed and menaced 
by expensive and vexatious litigation, and its further devel- 
opment practically abandoned, the administration of our 
own system has each year been more efficient and harmo- 
nious. The second cause I would mention is that the man- 
agement and ownership of so many canals by others than 
the farmers who are supplied from them has made it neces- 
sary that the rights and responsibilities of each party should 
be defined and enforced. At the outset of our irrigation 
legislation there was a deep-seated prejudice against any 
restriction oi the will or interest of the individual, but this 
has been slowly disappearing. Two years ago a commis- 
sion was sent by the government of Australia to visit this 
country and report on our irrigation system and works. In 
their report, speaking of the laws of this State and Califor- 
nia, they referred to the prejudice against legislation in 

«8 
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these words: **In fact, Lesislative interference is only de- 
sired by the people of the States to untie the knots which 
the Legislature has either tied or neglected to untie. The 
utmost political aspiration of the American irrigator is that 
the government will let him severely alone/' 

However well this may have applied to us two years 
ago, it is certainly wide of the truth at the present time. 
Nearly everywhere there is a spirit of loyal support of the 
laws now in force, and an earnest desire that other and 
more efficient ones be enacted. This fact alone I regard as 
among the most significant and promising of any in the 
progress of the past two years. 

While our agricultural development has not kept pace 
with our progress in canal building, it has been rapid and 
prosperous, being far greater than in any two, previous 
years of the State's history. Some idea of our progress 
can be gained from the transaction of the United States 
land offices in this State for the years 1885 and 1886, a 
table of which is given in this connection, together with a 
table covering the entire period since the establishment of 
land offices in the State. For all except the office at Den- 
ver the record is for the fiscal years of 1885 ^tnd 1886. 
The Denver records are for the years beginning January i, 
1885, and January i, 1886. The fourth quarter of 1886 
not being complete at the date of writing this report, the 
transactions were assumed as being equal to those of the 
third quarter. 
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Table giving the Number of acres 

Of land entered under the laws of the United States for the 
years 1885 and 1886, in the different land offices in 
Colorado : 
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Up to within a period of three or four years, our agri- 
culture could almost be said to be compassed by one word 
— wheat — as that important cereal occupied the greater 
part of the cultivated area of the State. The reasons for 
this were not hard to find. Owing to the favoring influences 
of soil and climate, its yield was certain and abundant. 
There was a ready market for the product, and, until 
recently, a fair price. So long as the price obtained ren- 
dered its production exceptionally lucrative, its supremacy* 
was undoubted, but with the advent of low prices it became 
evident to all thoughtful minds that the permanent pros- 
perity of our agriculture required the adoption of different 
methods. 

The efforts to bring about a change and the adoption of 
a system of mixed husbandrj'' in place of the old method of 
special crops, was greatly facilitated by the success met 
with in cultivating alfalfa and its enormous yields. Once 
established that there was something which would pay 
better than small grain, the other arguments in favor of a 
change of methods had an interested hearing, and so 
rapidly has the change gone on in the past two years, that 
in many districts it almost amounts to a revolution, which 
has transformed the appearance of these agricultural 
districts.- 

As to the beneficial effects of the change, there can only 
be one opinion. Mixed husbandry means that the fertilit>' 
of the soil is to be kept up, more of the agricultural pro- 
ducts required in the State will be produced at home, and 
the danger of glutting the market with a few correspond- 
ingly diminished. 

Without attempting a discussion of this phase of the 
subject, I will further say that the change in our methods of 
farming has had an important influence on the "duty of 
water," as well as on the method of its distribution, and to 
these matters I wish to call attention. 
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Under the earlier methods of "wheat" farming, the de- 
mands made on our irrigating canals in the earlier part of 
the season were very heavy. Nearly the whole of the cul- 
tivated lands under our ditches being given up to one crop, 
which required a large amount of water in a short time ; 
ditch companies adjusted the size of their water rights to 
meet the requirements of that crop, while farmers in pur- 
chasing water bought the quantity required during the 
period of greatest need rather than the average amount 
required for the season. As a consequence, water rights 
were established on a basis above the actual amount used, 
and the estimate of the duty of water placed correspond- 
ingly low. The method of flooding practiced with this 
crop demanded a large volume of water to make rapid 
progress, and this was nearly always an important con- 
sideration, more water was frequently employed than could 
be handled properly, and a large proportion wasted in con- 
sequence. The season of the irrigation of wheat is a short 
one, being usually ended by the first of July, the period of 
active irrigation only lasting about forty-five days. In 
estimating the duty for the season this should be taken into 
account, but frequently has not been. Two things, there- 
fore, contributed to make the early estimates of the duty of 
water low. 

First — Wasteful methods made necessary in part, and 
in part due to inexperience. 

Second — Estimating the duty for the whole season as 
being proportional to the first half. 

It may also be proper to add a third cause for the low 
duty of water not connected with the crop, which is, that 
the amount of water required during the first two or three 
years that, land is cultivated, is greater than that needed 
afterwards. 

Under the system of mixed farming which now so gen- 
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erally prevails, many important crops are grown with but 
little or no water. Corn, when grown on land which has 
been irrigated for several years, requires but little water ; 
hence, with the increase of the area devoted to its growth, 
the average duty of water is proportionally enhanced. 
Furthermore, some crops not requiring to be irrigated until 
small grains are out of the way, the demand made on 
canals in the early part of the year has been correspond- 
ingly diminished, and has made it possible for farmers to 
use their ^ater supply with more care and economy. The 
beneficial effects of this are seen in the decrease of swam{>ed 
lands in some of the older districts during the past two 
years. 

The growth of alfalfa and the increase of gardens and 
orchards around farmers* homes, have greatly augmented 
the demand for water for early and late irrigation. This is 
likely to cause serious loss and trouble, unless energetic 
measures are taken soon, either to restrict the further ex- 
tension of our irrigated area, or to construct reservoirs for 
the storage of water to be used at these seasons. 

The change from special crops to mixed farming seems 
to have produced the following results: 

First — To have largely increased the duty of water. 

Second — Extended the period of irrigation ; increasing 
the demand at a time when the streams are low and threat- 
ening a scarcity of water for late irrigation. 

The past season has been especially marked by the 
large immigration to the eastern part of the State and the, 
so far, notably successful attempt to farm without irrigation. 
For several years farming has been pursued with success 
on what is generally known as the Divide country, being 
the elevated lands between Denver and Colorado Springs. 
Thinking a description of this country. and its products 
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would be of interest at this time, I made an efibrt to gather 
some statistics on this subject. A letter from J. C. Plumb, 
Esq., who lives in this section, gives so complete a sum- 
mary that it leaves nothing for me to add. I print it, there- 
fore, in full : 

The growing of crops without irrigation in this divide 
country dates back twenty years or more; at first in a 
small way, mere garden patches, but few lived here at that 
time, and they were stockmen or lumbermen. It would be 
hard to give the name of the first person to try the experi- 
ment, for such it surely was at that time, but along in the 
sixties John Russell used to raise potatoes on Cherry creek 
and market them in Denver at 25 cents per pound. D. M. 
Holden has farmed his home ranch for twenty-five years or 
more in Bijou Basin; and other names might be given as 
being among the first Yet, not much was done until the 
Leadville boom, which gave us a home market for potatoes 
and oats at 3 cents per pound, and big prices for anything 
a farm would produce. This led the ranchman to become 
more of a farmer, until now it is not an experiment. We 
plant most of the cereals with as much assurance of a crop 
as does the farmer of Iowa and Illinois. This assertion is 
backed by yields of the following: Twenty acres of oats 
that gave a yield of seventy-five bushels per acre; barley, 
fifty bushels; rye, thirty bushels, and potatoes one hundred 
and twenty-five bushels. These are not isolated cases, but 
there are many. I would say the average yield, one year 
with another, was: Oats, thirty-five bushels; barley, twenty- 
five bushels; rye, fifteen bushels, and potatoes seventy 
bushels. Wheat is but little grown, owing to the distance 
to mills for grinding and the cheapness of good flour. The 
yield, when grown, is about fifteen bushels, of a good quality. 
Early varieties of corn are grown, which sometimes yield 
twenty-five and thirty bushels, but the altitude is too great to 
make it one of the staple crops. Buckwheat and flax yield 
well ; as yet there are. no mills for grinding, and they are 
only grown for stock feed. Roots of all kinds grow prolific. 

For the stockman, rye is without doubt the most valua- 
ble crop now raised. Sown in August, it makes green 
pastures for the fall, winter and early spring, and a sure 
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crop of hay; and if cut early, often the second crop of hay; 
if left for the grain, it can be cut while the straw is still 
green, which makes a far better feed than many of the 
grasses; for instance, I wintered last winter sixty head of 
grown stock on the straw grown on thirty acres, and 
threshed 450 bushels of rye»from the same; my stock so 
wintered were in good flesh in the spring. I believe a 
greater portion of the plains will grow rye, if sown early 
enough to get the benefit of the late summer rains. The 
spring showers give it such a start that before the dry 
weather of June it so completely covers the ground that it 
will hold enough moisture to make a good crop of hay. 
For the farmer, potatoes are considered the most profitable 
•crop at present. 

This form belt is at present twenty miles wide and forty 
long, from Palmer Lake east to Bijou Basin. Each year it 
extends further down the sides of the Divide; also, creeps 
out more on to the plains to the east. This spreading out 
is going on quite rapidly, and with it the rain belt keeps 
pace, just as it has done in Kansas and Nebraska, and with- 
out doubt will join hands across the line of those States, 
and with the irrigated districts to the north and south of 
us, and that in but a few more years. 

In the year of 1885 this unirrigated district produced, 
as near as I can learn from reliable statistics, the following: 

Bushels. 

Oats J 10,860 

Barley 9»790 

Rye ■ • 35»444 

Potatoes -239,844 

Timothy hay is grown with good results. Alfalfa has 
been experimented with but little; in a small way some 
have succeeded. Small fruits are grown without trouble. 
Apples, but few orchards, and they are young. 

The poorest crop grown here is the mortgage. I have 
it from good authority that there is less debt here than in 
any irrigated district of Colorado. 

Agriculture without irrigation has been practiced with 
considerable success in several other parts of the State, 
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notably in the southwest, near Durango, where small 
grains have been grown on the elevated lands without irri- 
gation. The results obtained thus far in this region have 
been only experimental, no general attempt having been 
made to settle these lands. The uncertainty of having 
moisture enough in the soil to germinate fall-sown grain 
and the lack of moisture during the winter and in the 
spring have thus far rendered the attempt too precarious to 
warrant an extended trial. The settlements in the eastern 
portion of the State are, however, of a different character. 
More than a thousand people have settled there in the past 
year on lands above ditches; they have brought their fam- 
ilies, built houses, planted trees and gardens, and have 
raised sufficient crops to sustain them another year. So 
favorable has been the experience of the first year that 
nothing short of an absolute failure will check the tide of 
emigration now setting in this direction. The progress of 
this experiment will be watched with the deepest interest, 
not only because of its importance to to the growth and 
prosperity of the State, but also because the enterprise, 
energy and courage shown by these pioneers has inspired 
everyone with a sincere desire for their continued success. 

While upon this subject of farming without irrigation, it 
may not be without general interest to us in Colorado to 
know that something of the kind is in progress in Califor- 
nia, and I append extracts from a letter written by a former 
resident of Colorado, bearing upon this topic: * * "It 
is true, as you have heard, that considerable farming is car- 
ried on in California without irrigation, even in the more 
arid sections, and that good crops are often produced. But. 
you may add to this information the fact, as an axiom, that 
no crops of grain are raised anywhere in the State with a 
less rainfall than ten inghes. and that good crops are only 
the result of 1 2 to 14 inches rainfall and upward. We have 
not yet discovered the secret of making vegetation grow in 
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dry land, without irrigation ; but for several years past South- 
ern Califamia has been blessed with phenominally large 
rainfall, and excellent crops have been produced, even upon 
the Mojave desert. There a number of venturesome set- 
tlers have been daring Nature in her wildest mood. Since 
these heavy rainfalls have made grain growing possible 
almost anywhere in the arid region, the impression has been 
spread abroad that irrigation is unnecessary; but a few 
nornial seasons will speedily correct this impression.'' 



Wanted- More Farmers. 



I estimate that the canals already constructed and those 
projected, if utilized to their full capacity, would be capable 
of furnishing water for nearly double the amount of land 
now under cultivation in the State; but at present, the 
facilities for the supply of water is greater than the demand 
for land, and will be for some time to come, judging fronii 
the settlement going on. That there is an urgent demand 
for a greater supply of agricultural products, than are now 
grown in the State, cannot be disputed. I refer you to the 
statistics which were carefully compiled and published in 
the report of the State Engineer for the years 1884-85, 
which give the value of products imported into Colorado, 
such as can be raised in our own State by the aid of irriga- 
tion. Take the two articles of cut meats and butter, and 
it will be seen there was shipped into Colorado during the 
year ending November, 30, 1884, an amonnt to the value 
of 1^2,347,978. The value of either one of the articles 
mentioned was more than the value df the total wheat crop 
sold during the same year. In addition to importing into 
our State the above amount of such products as I have. 



STATE engineer's rkport. 229 

named, which we should and could raise here with profit, 
the people pay nearly ^2,000,000 for imported oats, corn, 
lard and green fruit, all commanding prices that will pay 
well to raise. Admitting that we cannot make it pay 
to engage in raising agricultural products to export, (which 
is not true in every case), yet we have a home demand for 
all that we can, but do not yet raise, the value of which 
amounts to over six million dollars annually. 

It will be seen that we have a market for at least three 
times the value of what is now grown in the State, at fair 
prices. We have the land, of most excellent quality, in 
abundance; and there are canals already built and pro- 
jected and would be constructed were there a demand for 
water, capable of furnishing an ample supply. But the 
State needs the class of people that will settle upon and 
cultivate such lands, and steps should be taken to secure 
them. A Board of Immigration could do eflFective work in 
this way, building up the State, increasing its population 
and wealth to an extent not now dreamed of; the farmers 
finding good markets and fair profits, enabling them to 
build up good homes, and thus secure the advantage of a 
rapidly increasing value of landed property, which, of itself 
is a silent but sure income. 



Fruit Growing in Colorado. 



Fruit culture in the United States generally is making 
rapid progress. Recent statistics show that over s,ooo,chx) 
acres are devoted to it. Of apples, there are 120,000,000 
trees; of pears, 30,000,000; of peaches, 115,000,000; of 
grapes, 150,000,000; of other fruits, 100,000,000.^ The 
total value is set down at about ^150,000,000, an amount 



230 8TATB SNOINBEB's REPOBT. 

equal to one-half the wheat crop of the country. This 
shows what rapid strides have been made within the past 
fifty years in this industry. But the lesson of fruit growing 
has been a succession of efforts and failures, efforts and 
occasional successes, efforts and final success, throughout 
the Western States ; so that only through the gateway of 
experience will we pass onward to the orchard lands of 
the future. But this is true also of soil culture in all its 
branches, or there would be no need for the growing de- 
mand for experiment stations in every State of the Union» 
under the fostering care of agricultural colleges; no need 
for the establishment of a district department of agriculture 
represented in the cabinet; no need of farmers* clubs, 
county or State societies. The education of the people 
must move forward. The teachings of the past are not 
always the text for present progress. The future outlook 
requires constant study to adapt grains, grasses, vegeta- 
bles, fruits, to local climatic influences, and bring within the 
range of certainties all the promises held out by enthusi- 
astic believers in the possibilities of the soil. 

The possibilities of fruit culture in Colorado seem to 
require some reference to it in this report, subject, as all soil 
culture in Colorado is, to the systematic application of water 
by irrigation. 

In the early days of settlement it was said that this was 
not an agricultural country, and it naturally followed, if this 
were true, that it was not a fruit-growing State. But 
time has demonstrated that no foot of soil, from the lowest 
altitude within its borders up to timber line, but is capable 
of producing fruits, vegetables, grains, and, at the last 
resort, grasses; so that the growth of this industry is one 
worthy the careful attention of the State. The variety of 
soil, the difference in climate, the water supply — all these 
enter iftto the proper consideration of the subject; and no 
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rules can be laid down for safe following in every part of 
the State. 

We are but learning here the same lesson other settlers 
have learned in other States. The belief that fruit could 
not be raised in Wisconsin. Minnesota, Iowa and other 
Western States, was as firm in the minds of the first set- 
tlers there as it was in the minds of the great majority of 
people who settled along the creeks and streams of Colo- 
rado in its early days, which belief still prevails in the 
minds of many to-day. This is not to be wondered at. 
Even in so old a State as Vermont, as late as the year 1866, 
it was the popular belief that apples, aside from the Siberian 
crabs, could not be grown there ; but Dr. T. H. Hoskins 
and others began experimenting with other than native 
seedlings, and the result is that such apples as the Duchess 
of Oldenburg, Tetofsky, Peach of Montreal, St. Lawrence, 
Plumb's Cider, Wealthy and others, are profitably grown ; 
and experimenting is still going on among the more 
advanced horticulturists of the State. 

Once in Wisconsin it was said that apples could not be 
raised, unless it was the toughest kind of crabs. It took 
years of patient toil and experience to overcome the se- 
verity of the hard winters. Repeated failures of attempts, 
based on well-founded theories which had proven true else- 
where, led the fruit growers of Wisconsin's early days to 
believe that it was the ''confounded climate," as one dis- 
couraged grower expressed himself, and not — as it was 
found to be later — ^their own blundering; and to-day there 
are many who do not believe in the future of fruit-growing 
in that State. 

In Iowa, fruit growers labor uncier the disadvantage that 
failures are the rule and success the exception in their 
experience. Nature here, as elsewhere, seems determined 
to contest the field with mankind. But discouragements 
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only make the tree horticulturist the more earliest in iiis 
eflforts to combat climatic influences, even when they 
descend to 35° below zero, and insect enemies, which seem 
to have found a peculiarly favored place of abode in the 
orchards of Iowa. 

The early settlers of Kansas, coming from the Middle 
and Eastern States, brought with them the varieties they 
were familiar with there. Experience soon taught them 
their unfitness. They became discouraged ; but there were 
those whose faith in the future kept them up, and in a few- 
years it began to be believed that the State was yet to be a 
fruit growing one. In i860 the value of its orchard pro- 
ducts was 1^656. Ten years later the growth had been so 
very rapid that the value had increased to $158,046, and in 
1 87 1, the succeeding year, the Great Gold Medal of the 
Pennsylvania Society was awarded Kansas for a display of 
fruits unsurpassed for beauty and excellence by any other 
State in the Union. In 1880 over six million trees were 
growing. But even in Kansas to-day the knowledge is 
limited, and its best authorities are cautious as to placing 
opinions on record. The disastrous results of certain 
methods of pruning and cultivating, the worthlessness of 
varieties of standard value in States further east, the gen- 
eral unsuitableness of Eastern trees here, all had to be con- 
tended with. As the Secretary of the State Horticultural 
Society well said in his report for the year 1881: "The 
problem had to be solved on Kansas soil, under. Kansas 
climate, and the environments peculiar to Kansas condi- 
tions.*' To a great extent the problem has been solved, 
but at an enormous expense. But it3 value, present and 
future, who can calculate ? 

Other States might, be mentioned, in which the same 
line of experience has been met. Few States are so fortu- 
nate as Michigan, for instance, where fruit culture has been 
a success from its first beginning. And yet at least one 
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lesson can be learned from there. In the early days but 
little attention was paid to varieties at first, and to-day more 
than half the orchards bear fruit experienced pomologists 
find it hard to name. The lesson this teaches us here in 
Colorado, at the beginning of our work in this line, is 
clear. Keep track of varieties. Know the names of your 
trees. It is not enough to say this is an apple, this a pear, 
this a peach tree, planted in such a year. Be sure to be 
able to give its name. 

In Colorado it is said the first attempt at fruit culture 
was made in the year 1 864, twenty-two years ago. Shortly 
afierwards trees were planted in Jefferson and Arapahoe 
counties, in the bottom lands along Clear Creek. Of 
course, little was known of the climatic conditions of the 
country, the adaptability of the soil, or the varieties 
suited to the peculiar method of cultivation required. For 
many years it was, as it still may be said to be, a system of 
experimenting, but it is beginning to be the general belief 
that whatever is grown in the Middle and Western States 
may be grown here, and that the soil that will grow soap 
weed, sage brush or buflfalo grass, will grow trees, with 
proper tillage and suitable water supply. 

An experienced horticulturist, of Larimer county, 
tersely summed up the experience of fruit growers when 
he said, in an address before the Northern Horticultural 
Society, in 1884: "Nearly all of us have commenced ex- 
perimenting in a small way, and have found the road a 
hard one to travel. It takes brains as well as patience, 
labor and capital, to grow fruit successfully in Northern 
Colorado. Not knowing the varieties suited to her soil 
and climate, nor the treatment necessary to insure success, 
we have gone blundering along, each one for himself, 
expending about all the money we could become possessed 
of, and receiving almost no returns for his labor. It is esti- 
mated that over 113,000,000 go out of the State each year 
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for green and dried fruits. And this sum is yearly increas- 
ing. The question thus becomes an important one. Can 
we not stop this fearful drain upon our capital and turn it 
into a channel by which our own people are to be benefited, 
and not those of other commonwealths ?" 

The time has already gone by when the assertion, "You 
cannot raise fruit in this State/' was accepted as a fact by 
the people. The apple exhibit, made from Colorado at the 
New Orleans Exposition, and the display at the Manufac- 
turers' Exposition of last fall, has eflFectually closed the 
mouths of the doubters, and the fact that it has taken a 
shorter time to demonstrate this than it did in Minnesota, 
Iowa and other States, speaks volumes, both as to the 
enterprise of those whose earnest efforts have brought 
about this happy result, and to the peculiar advantages of 
soil and climate possessed by us. It took over a quarter 
of a century to demonstrate, in Wisconsin, that fruit grow- 
ing was an industry profitable to those who engaged in it. 
It has not taken more than half that time to prove the same 
fact here. Thirteen years ago, at the Territorial Fair held 
in Denver, Colorado, fruit was shown to such an extent 
and in such variety as surprised all who witnessed it. Since 
then each year has shown marked progress. 

If then, since that time, almost every valley county in 
Colorado, below an altitude of 6,500 feet, has shown that 
most standard fruit can be grown, what may we not expect 
in the years to come? As a recent writer has aptly said, 
" Much of the progress made in the past is the outgrowth 
of experiments and trials and failures which were necessary 
to determine the methods best adapted to the climatic con- 
ditions. These experiments and failures need not be 
repeated, and progress in the future should be more rapid 
than in the past." 

A brief glance at the present status of fruit growing in 
some of the counties of the State and of those who are 
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actively engaged in it may not be out of place, to show 
that from the eastern line of the State to an altitude of 7,000 
feet above the sea level the conditions are favorable for all 
or some of our standard fruits, now brought in by hundreds 
of carloads from the Pacific coast, and from the States east 
of us, to supply the demands of the people. 

Ten years ago wheat had to be brought into the State 
to supply the home demand for flour. Now we have a sur- 
plus. Can we hope that in ten, or even twenty, years from 
now we shall have our own supply of home-grown 
fruits to enrich its growers? Or shall we still be sending 
out millions of dollars to benefit other people? Let us 
hope that our intelligent farming and fruit growing classes 
are preparing to answer this question in the affirmative, and 
that the State will do its share to aid in such a result. 

In Weld county, Mr. N. C. Meeker, for the Union col- 
ony, shipped in a carload of fruit trees in 1870; these were 
sold to the settlers at Greeley and in the vicinity, but the 
newness of the soil, lack of water supply, unsettled condi- 
tion of people, and other causes, had a disastrous effect. It 
was not until 1875 ^^^^ ^^V extensive fruit tree planting was 
engaged in. Then Mr. J. W. Parker set out a crab apple 
orchard of i ,200 trees. Since then Mr. A. E. Gipson and 
others have engaged largely in the industry; the average 
altitude of the county is 5 ,000 feet. 

In Larimer county, Mr. W. F. Watrous, present Secre- 
tary of the State Agricultural college, was the first man to 
set out a fruit tree. This was in 1871. Since then many 
others have planted large orchards, which yearly yield 
heavily and bring in a large revenue to their owners. The 
principal fruit here, as in Weld county, and it may be said 
in all the counties of the State, is the apple. Mr. J. S. 
McClelland has an orchard of 2,500 bearing trees. 

Boulder county may be said to be the pioneer fruit 
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county since as early as 1859, when Mr. James AckerEnan 
began planting trees. He met with the usual discourage- 
ments, failures, losses, that follow untried soils and un- 
familiar climates; but he was not discouraged, and now he 
has a fine orchard containing nearly all standard fruits and 
all small fruits. Many of his apple trees bear five barrels 
annually. Mr. G. W. Webster may also be mentioned as 
a pioneer in the work, and he is doing experimenting in 
the way of seedlings, which will prove of great benefit to 
the State at large; having shown at the Denver Exposition 
a number of choice seedlings of his own growing for 
superior to the parent from which they sprung. A few 
peaches have been raised in this county. 

In JeflFerson county, along the line of Wheat Ridge, 
between Denver and Golden, David Brothers and others 
have orchards from six to fifteen years old. The late Mr. 
J. W. Cook, on Ralston creek, planted largely, though he 
made the grape more of a specialty. In 1884 he had over 
2,000 grape vines in bearing, from which, it is said, he had 
forty tons of fruit, thirteen varieties. He estimated forty 
pounds to the vine as the yield. 

In Southern Colorado, Fremont county takes the lead 
in this line. It is estimated that there are over 750 acres 
in trees and vines. Jesse Frazier is the pioneer, having 
now twenty acres in apples alone. He began in 1870, 
carting his first trees 600 miles across the plains with ox 
teams. In 1885 his apple crop sold for |l9,ooo. In addi- 
tion, he grows pears, peaches and plums. His orchard is 
at Florence. About Canon City, Beaver Creek, Hard- 
scrabble and Sand Creek there are over 600 fruit growers, 
having from two to twenty-acre tracts. It will not be long 
before the Arkansas Valley, from the Grand Caiion east to 
Pueblo, will be a continuous orchard. 

El Paso, Pueblo and Huerfano counties are other coun- 
ties in which interest is taken in fruit culture by enthusias- 
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tic believers in Colorado as a fruit State, whose efforts in 
this direction deserve hearty commendation. 

In Western Colorado, in the country lately known as 
the Ute Reservation, opened up to white settlement within 
the last five or six years, a greater advance is to be 
noticed, considering the period of time, than elsewhefe in 
the State. Delta and Mesa counties, in the valleys of the 
Gunnison and Grand, lying on the western slope of the 
Rocky mountains, with an altitude ranging from 6.000 
down to 4,500 feet, seem to possess soil and climate similar 
to that of the Utah valleys, where fruit-growing has been a 
source of profit for many years. In this section, particular 
attention is being paid to the peach, apricot and California 
varieties of grapes. Peach trees three years old have 
borne heavy crops, and vines of the Muscat type grow 
vigorously and yield abundantly, needing only winter pro- 
tection by covering, such as is pursued in Eastern Colo- 
rado with native varieties. An exhibit of peaches from 
Mesa county attracted great attention at the Denver Expo- 
sition of 1886. These were grown at Whitewater, on the 
Gunnison, ten miles south of Grand Junction, by W. H. 
Coffman, and at Fruita, eleven miles west of Grand Junc- 
tion, on the Grand, by W. E. Pabor. Others in Mesa 
county will plant largely of peaches, in the belief that they 
are to be as sure a crop as apples. In Delta county, Hon. 
S. Wade, Jr.. an active worker and earnest believer in fruit 
culture in Colorado, and others, have fruited apples, pears, 
peaches, plums and apricots from trees set out four and five 
years ago. The outlook, therefore, seems to be favorable 
in Western Colorado for a class of fruit which has failed in 
the eastern part of the State. 

It is to be noticed that experiments at an altitude of 
8,000 feet show that the apple can be grown successfully. 
In Chaffee county, by Otis White, at about 7,000 feet; B. 
N. Whitman and A. N. Sharp, in Huerfano county, the one 
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at an elevation of 6,500, the other 8,000 feet; Mr. John H. 
Shaw, in Del Norte county, elevation 7,750, has over sixty 
crabs and standard apples in bearing; Mr. W. A. McAfee, 
in La Plata county, altitude 6,500 feet, has bearing pear, 
plum, cherry, crab and apple trees. Many others might be 
mentioned, but these are sufficient to show the wide range 
of altitude at which fruits will grow. 

A few words may be added as to the profit in the busi- 
ness. In California, an acre of peach or apricot trees, 100 
in number, after the fifth year, will produce 200 pounds of 
fruit per tree; value, at 3 cents per pound, $6, or ;^6oo per 
acre. An acre of plums, 200 in number, at the end of the 
same time, will produce at least 50 pounds per tree; value, 
at 5 cents per pound, ;J!2.50 per tree, ^[500 per acre. Cher- 
ries, pears, prunes, about the same amount in yield and re- 
turn. An acre vineyard yields, on an average, five tons of 
grapes, worth, at the low figure of 2 cents per pound, ^200. 
In all these instances, after first cost of planting, the ex- 
pense of cultivation and marketing will not exceed 25 per 
cent, of the amount, leaving a handsome remuneration to 
the grower. It is not to be wondered at that California is 
attracting so many settlers, and yet our own State can oflTer 
equal advantages, and as certain a good return for labor; 
while it possesses a more healthy climate. Colorado only 
needs to have her advantages fully set forth to the world, 
and the result would be the doubling of its population 
within the next five years. 

Many growers of small fruits in Colorado have taken 
;g500 from a single acre, season after season. Mr. J. Wil- 
cox, of Boulder county, from two acres, has gathered 
^1,500 worth of strawberries. Mr. A. N. Hoag, of Lari- 
mer county, from half an acre picked 1,548 quarts of rasp- 
berries, valued at 15 cents per quart, about JI465 per acre. 
Instances like these can be multiplied, but why enlarge 
upon the subject? It may be said in confidence, in a gen 
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eral way, that ten acres of small fruits will yield, second 
year. $500 worth of fruit; Ihird year, ^2,000; fourth year, 
JI3.500; fifth year, $4,000;, or an average of $200 per acre 
for each year, including the first non-bearing year. 

Standard fruits show the same large margin of profits. 
Take a ten acre orchard of apples, peaches, pears, plums 
and cherries, from which no income will be derived until 
the third year after planting, and conservative horticultur- 
ists set down the returns as follows: Fourth year, jl 1,000; 
fifth year, ^3,000 ; sixth year, $4,000; seventh year, ^5,000; 
eighth year, ;p6,ooo; ninth year, $yjooo ; tenth year, Jlio,ooo. 
This makes an average of ^340 per acre for each year, in- 
cluding the first three non-bearing years. During these 
first three years at least, farm crops of corn, potatoes, or 
other vegetables, can be grown, from which can be realized 
more than the interest on the cost of planting the orchard. 

These estimates are under rather than above the mark. 
Allowing one-third of the amount for expense of cultivat- 
ing and gathering the crop, and even then the profit is 
large. 

But these profits are not the result of sticking trees into 
the ground, and leaving them there without attention. 
Nothing suffers so much from neglect as a tree. Like a 
child, nurture it and it will expand and grow and flourish. 
Hence, there enters into the work of the pomologist and 
horticulturalist patience, skill, labor. In fruit culture we 
are almost as much at sea as was ColuiQbus when he set 
sail to discover America. He felt sure there was a new 
world somewhere, but the currents leading to it were un- 
known. So with us. We are sure that fruit growing will 
be a successful and profitable industry; but intelligence 
and thrift must teach the way to the deserved success. 
Such questions as soil and subsoil, the effect of exposure, 
of altitude, of shelter belts, of high or low-topped trees, 
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of systems of cultivation, of amount of irrigation, of 
pruning, mulching, manuring^ cropping orchard lands, 
varieties, insect pests, blight, phylloxera — all these and 
many others confront the fruit grower. The old adage that 
" the many fail, the few succeed," will apply here. "The 
race is not always to the swift, nor the battle to the strong." 
Earnest effort, patient study, conservative progress, careful 
experimentation in the end will surely reward the laborer 
in the orchards, vineyards and fruit gardens of Colorado. 



Reservoirs. 



The small appropriation granted this department has 
not made it possible for me to give this subject the consid- 
eration that it deserves. No personal examinations have 
been made during the past two years to discover sites on 
the headwaters of the streams in the mountains, and the 
information gathered on this subject has come mainly from 
those who live or travel frequently among the little parks 
high up on the mountain side. 

Information gathered from these sources leads me to 
believe that there are a large number of very favorable sites 
— such as extensive level tracts of flat or marshy land sur- 
rounded by mountains, with narrow outlets, forming favor- 
able locations fq^ dams of moderate dimensions, which will 
impound large areas of water, and which could be filled 
and discharged twice each year, thus reinforcing our 
streams, for both early and late irrigation. There are 
many opportunities to turn the waters that run off some of 
the higher mountains into the rivers on the western slope, 
into the head of the streams flowing down the eastern slope. 
I have seen quite large streams of water coming down from 
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the mountains in the direction of a low pass, that finally 
turn and find their way into the waters of the streams 
making for the Pacific ocean. A few days' work with pick 
and shovel would turn into some streams oa the eastern 
slope sufficient water to irrigate hundreds of acres; and 
there is no doubt that, with an outlay not exceeding the 
cost of many of our irrigation ditches on the plains, an 
amount of water equal to their capacity could be diverted 
and carried over these low passes and put to a beneficial 
use, rendering hundreds of thousands of acres of land, now 
without the element that renders them of utility to man, in 
a condition favorable for settlement and cultivation. The 
extending of the capacity of some, if not all of the streams 
in northeastern Colorado, to irrigate the large areas of 
almost desert land that is practically worthless, by the 
construction of a system of storage reservoirs and canals 
diverting the waters of westward-flowing streams, is, in my 
opinion, a subject which should receive the attention, not 
only of our State Legislature, but that of the Congress of 
the United States. I am confident that the storage of 
water, and other methods of increasing the water supply 
for early and late irrigation, can be made a safe and profit- 
able investment for capitalists, and the State should en- 
courage such enterprises by proper legislation; and the 
General Government could well afford to grant subsidies of 
land to those who are willing to provide means to develop 
and render habitable an otherwise barren country. 

With the more diversified methods of farming now 
coming into vogue, the requirements of early and late irri- 
gation are increasing from year to year, till now the capac- 
ity of an irrigating stream is limited by the amount of 
water it furnishes in the spring and fall months; and any 
effort to increase the flow during these months is of the 
utmost importance. 

The building of reservoirs for storing water for irriga- 

3» 
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tion purposes has not kept pace with canal building, even 
in districts where the waters of the public streaais have 
been considered as all appropriated. With one or two ex- 
ceptions, alljthose constructed within the past two years 
have been by private or individual enterprise, and the 
general verdict is that their cost is small in comparison with 
the benefit derived. So far, the sites chosen have nearly 
all been in the immediate vicinity of the land to be irri- 
gated, and those which could be improved most readily 
and with the smallest outlay of labor and money. Thus 
the progress of reservoir building has, up to the present 
time, followed the plan of building ditches in early days. 

When encouraged by some Government or State action 
and protection, we can look for an era in reservoir building 
on as grand a scale as our canal building has been of late, 
when compared with the small ditches of twenty years ago. 



The Conservation of Water. 



BY STATE CONTROL. 

The year of 1886 was one of exceptionally low water 
in nearly all the streams in the State ; yet the loss of crops 
from this cause was very slight. Probably in no year in 
the history of Colorado was there ever so many tons of 
the products of the soil brought to maturity with the same 
amount of water per ton as was done in the season which 
has just passed. 

By an examination of the tables of discharge of the 
Cache la Poudre river for the three years of 1884, 1885 
and 1886, it will be seen that the total volume discharged 
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during the months of May, June, July, August and Sep- 
tember, of 1886, was less than that of the single month of 
June, 1884. 

We may quite safely make the same statement regard- 
ing the other irrigating streams in the South Platte divis- 
ion. If the same low stage of water had occurred five 
years ago, I am confident the loss of crops would have 
been many times greater, with a much less acreage under 
cultivation. 

In accounting for this increased duty of water, I attri- 
bute the encouraging state of affairs mainly to two 
causes : First — To a better knowledge from year to year 
of how and when to apply the water. Second — To the 
control the State has taken in the distribution of the 
waters of the streams among the legal appropriators, and 
to the authority the Water Commissioners have exercised 
in requiring its beneficial use for irrigating purposes. 

It is encourageing to know that the old idea that *' I am 
entitled to all the water my ditch will carry;** or *' I have 
bought and paid for this water, and have a right to do what 
I please with it," is fast giving way to a better and more 
equitable as well as economical policy of puting more labor 
in the preparation of the soil, and in the final distribution 
of the water as well, thus leaving the large amount saved 
by this method to remain in the canals and main streams 
for the use of later appropriators. 

This method of extending the irrigating capacity of our 
streams is, in my judgment, the first one to be encouraged 
and adopted, and should be supported (and required, if 
necessary) by proper legislation. If the State authority 
can be extended beyond the diversion of the public waters 
by the canals (which it now assumes under the existing 
irrigation laws) to a thorough and intelligent administra- 
tion of a law requiring all parties entitled to the use pf the 
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public waters to use their supply economically and only 
for a beneficial purpose, I am confident the time is in the 
far distant future when the building of reservoirs in some 
portions of the State will become an absolute necessity. 
Such legislation, I am led to believe, will meet the approval 
of the greater portion of the people interested in irrigatioa 
and in extending its usefulness. 



Recommendations. 



I respectfully renew some of the recommendations made 
in my last report, and offer a few others which the experi- 
ence gained during the last two years suggests as important 
and should command the attention of the General As- 
sembly. 

I. Water Commissioners — (i). That the law be 
amended so that the time these officers and their assistants 
serve, and the salary that they be allowed, be fixed by the 
commissioners of the county, or counties, in which the 
water district may lie. (2). That the law be amended so 
that the Water Commissioners be protected in the exercise 
of the discretionary power conferred on them. (3). That 
police power be conferred on the Water Commissioners and 
their assistants to enable them to arrest persons violating 
sections 1734, 1754, 1755 and 1759 ^f the General Statutes 
of 1883. (4). That Water Commissioners be placed under 
bonds to faithfully perform the duties of their office. 

II. That all appropriators of the public waters be 
required to build measuring flumes when required to do so 
by the State Engineer, and in case of neglect or refusal, the 
State Engineer may direct the Water Commissioner to build 
puch measuring flume, and collect the cost in the same 
manner as the cost of public bridges or irrigating canals 
are at present collected by law. 
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III. That all appropriators of the public waters, who 
have not yet done so, be required to "prove-up," or estab- 
lish their claims, under the existing laws, within a reason- 
able time. 

IV. That the office of State Engineer be made the 
office of record of all appropriations of the public waters 
of the State, and provisions be made for the forwarding 
thereto, and filing therein, certified copies of all the decrees 
of courts awarding priority within the various water dis- 
tricts; and that it be made incumbent on all officers with 
whom filings are made under sections 1720 and 1763 of 
the General Statutes of 1883, to forward certified copies of 
such filings to the State Engineer. 

V. That the present drainage act be amended so that 
procedure under it may be simpler and less expensive. 

VI. That the law establishing the "inch" as the legal 
unit of measure of water be repealed, and the "cubic foot 
per second" be made the legal unit of measure of water 
used for irrigation purposes; and that the relation between 
the statutory "inch" and the "cubic foot per second " be 
established, in order that the term " inch" in existing con- 
tracts may be defined and expressed in an equivalent quan- 
tity of the proposed legal unit. 

VII. That a board of commissioners for water divis- 
ions be established by law. 

The necessity for such a board is apparent to all who 
have had practical acquaintance with the working of the pres- 
ent law. This board, composed of two or three commis- 
sioners from each water division of the State, and the State 
Engineer ex officio, should have the power to make rules 
and regulations, in conformity to law, for the guidance of 
Water Commissioners and appropriators in the various 
water districts. 

There are many questions connected with the diversion, 
division and the use of water, and the subject of irrigation 
generally, that arc not, as yet, covered by statute or court 
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ruling, and it would be a* very great advantage to settle 
such questions promptly, as they arise; such settlement 
being subsequently open to review by the proper court. 

VIII. Some legislation or court decisions should be 
had regarding the appropriation of water for domestic use; 
whether or not its use is subject to priority of appropria- 
tion ; also, if the use of it for domestic purposes can be 
claimed only in its natural channel. 

IX. In case of conflict between water districts in time 
of scarcity of water, the State Engineer, or some one 
authorized by law, should have the authority and be re- 
quired to divide the water of the entire length of a stream, 
according to the order of the dates of priority of appro- 
priation, as established by the courts or court having, by 
existing laws, jurisdiction over the adjudication of claims 
to water from the entire water shed. 

X. The department of the State Engineer should be 
provided with a secretary, whose salary should not be less 
than ^1,200 per annum ; and be appointed by the Governor, 
on recommendation of the State Engineer. His duties 
should be similar to those of the secretary of the land 
board, or as far as such duties are applicable to the two 
departments. 
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Report on State Bridge 



AT Grand junction. 



Denver, Colo., Jan. i, 1887. 

To His Excellency, 

Benjamin H. Eaton, 

Governor of Colorado: 
Sir: 

I have the pleasure of complying with your request for 
a report regarding the expenses, etc., of the State bridge 
across the Grand River, at Grand Junction. 

The total cost of the bridge is as follows : 

Masonry in north abutment . 255.3 cubic yards. 
Masonry in south abutment . 165.22 '* 

Masonry in pier No. i,. . . . 99.1 '* 

Masonry in pier No. 2 97.2 " 

Masonry in pier No. 3, . . . . 154,0 ** 

Masonry in pier No. 4 205.3 " 

Total 976.0 cubic yards, at |]6.o6 - #15,674 56 

Extra work on pier No. i, I23 00 

Extra work on pier No. 2, 53 00 76 00 

740^ .9'^ iron superstructure, at (34,00 per foot 25.185 50 

Excavation, south approach, 3,229 cub. yards, at fo.75 . . . 2,421 75 
Embankment, south approach, 214 cub. yards, at fo.25 ... 53 50 

Embankment, north approach, 386 cub. yards, at $0.25 ... 96 fo 
Square timbers to carry up supports for floor, as a substi- 
tute for masonry, 2,000 feet B. M., at I30 per M . . . . 60 00 
Engineering and incidental expenses i»367 05 

Total cost $44,930 96 
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Paid by Mesa county |i5>ooo oo 

Paid by State 20,000 00 

Due from State 5»ooo 00 

(40,000 00 
Excess of appropriation $4)93o 96 

On the twenty-first of December I received notice that 
the bridge was finished, and on the twenty-fourth pro- 
ceeded to inspect and test the structure. 

I found the. bridge completed according to the contract 
and specifications. Both the masonry and the superstruc- 
ture are first class in quality of material and workmanship. 

I was not able to test the bridge to its full capacity, 
the load put on the longest span (i57'9'0 ^^^ ^^ follows: 

100 men, estimated at 155 lbs. each . . . 15,500 lbs 

24 horses, estimated at 1,000 lbs. each . . 24,000 lbs 

8 wagons, estimated at 700 lbs. each • . 5,600 lbs 

I load of stone, estimated at 6,000 lbs 

Total 51,100 lbs. 25.55 tons 

One-half of this load was placed on the center of the 
span, the remainder was distributed between the center and 
the end of the span. The deflection of the span at the 
center when the load was upon it was 29-1000 of a foot, or 
about ^ of an inch. Upon being released of the load, the 
span came back to its original position, within 2-1000 of a 
foot. Considering the fact that this was the "first load put 
upon the bridge, the test shows that the workmanship is 
not only excellently good, but almost perfect. 

As you are already advised, it was thought best to 
change the original location to a point a short distance 
down the stream, in order to secure better foundations and 
enable us to take advantage of a* less expensive approach 
to the south end, and to substitute an iron bridge through- 
out, on stone piers; for the one span which was to be sup- 
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ported on piling, as contemplated in the original plan. 
While this change increased the cost of the bridge some- 
what, it is without question a v/ise one, as now the whole 
bridge rests on stone piers and abutments, all of which are 
sunk into the solid bed-rock. 

I have examined the bills paid by Mr. Brink, the chair 
man of the board of county commissioners of Mesa county, 
and find that Mesa county has paid the sum required by 
law. 

Respectfully submitted, 

E. S, Nbttlkton, 

State Engineer. 
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